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Abstract: Background: Conformity is a process by which a person changes his original idea and
attitude in response to group pressure and chooses to be consistent with the majority. The study was
undertaken to explore university teachers’ scientific research conformity (SRC), the psychological
process of information processing and the types of internal attribution in SRC, and the relationship
between SRC incentives and types of internal attribution. Method: A survey of 349 teachers from
seven universities was conducted. We employed the mixed-method approach; data was collected
through in-depth interviews and were analyzed using AMOS. Results: In-depth interviews revealed
that the basic principle of human organizational behavior is conformity with incentive, and conformity
is a motivational behavior produced through psychological processing of social information. Factor
analysis results revealed that teachers’ SRC is characterized by abidance, compliance, and obedience.
The internal incentives mainly affect abidance, and have a significant impact on obedience and
compliance; the environmental incentives mainly affect abidance, and have a significant impact on
obedience. Family and social relationship incentives mainly affect compliance, but social relationship
incentives also have a significant impact on obedience. Additionally, policy incentives have a highly
significant impact on obedience. Conclusions: This study provides first-hand empirical data for
studies pertaining to research motivation and SRC behavior of Chinese university teachers. It also
provides a theoretical basis for subsequent research on conformity behavior.

Keywords: scientific research conformity (SRC); internal attribution type; abidance; compliance;
obedience; incentive; model

1. Introduction

Researchers began researching conformity as early as in 1759. In his “Theory of Moral
Sentiments” [1], Adam described conformity as “herding,” that is, a kind of “mechanical
imitation,” an irrational and unconscious social contagion [2] or “instinctive imitation” [3,4],
also known as “herd behavior” [5]. Most scholars believe that conformity is the process by
which a person changes his original idea and attitude in response to group pressure and
chooses to be consistent with the majority [6,7]. People change their opinions to conform
to the majority [8]. It is also customary to refer to herding behavior because conformity
results from group pressure [9]. However, experimental studies show that there is a degree
of conformity in case of group size being one or two [10], but when it increases to more
than five people, the herding behavior does not increase [11]. Therefore, Moscovici adopted
a different approach and proposed the concept of minority influence [12]. Experiments
conducted in 1969 suggested that uncertainty caused by social conflict is likely to lead
to majority and minority holding the same view [13]. This is contradictory [14], as two
opposing causes cannot produce the same phenomenon (i.e., external factors can affect
conformity, but cannot explain the nature of conformity). For this reason, we propose
internal attribution according to nature [15].

Currently, research on SRC behavior pertains to two aspects: contextual attribution
and internal attribution. Intra-attribution is not exactly the same as traditional contextual
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attribution research [16]. SRC behavior with a contextual attribution perspective refers
to the fact that the university teachers exhibit consistent research behaviors under the
influence of external pressure [17]. Based on the contextual attribution studies pertaining
to conformity research [18], it can be observed that as per the mainstream view, SRC
behavior is influenced by external factors [19], as well as by the external context in which
the individual is placed, in addition to normative scenarios [20]. These studies provide
important implications for advancing the theory and practice of compliance contextual
attribution in the context of behaviorist theory, but psychological research must be based
on the personality and traits, as individual’s internal factors, as the basis of research, and
on the unconscious automatic processes and controllable conscious processes within the
individual as the starting point of research [21], in order to reflect the processing of external
information within and to indicate the behavior of an individual [22]. In contrast, SRC
behavior explained by the internal attribution perspective refers to the fact that university
teachers are likely to be influenced by internal and external information to produce different
research motivation behaviors.

As early as in 1920s and 1930s, scholars were concerned about the importance of
conformity research, conducted numerous experiments and drew inferences to verify the
importance of conformity research. According to Allport, “cluster” conveys a kind of trust,
not an implication for individuals in irrational situations. Scholars such as Sherif con-
firmed the occurrence of conformity behavior based on vague and uncertain contexts [23],
and scholars such as Asch confirmed the occurrence of conformity behavior in certain
contexts [24]. In the case of the experiment that was carried out to determine the conformity
behaviors that are likely to arise in ambiguous contexts, Sherif [25] believed the subject
could not be sure of their own opinions. Although he had obtained some information, it
was very vague. The situation he found at this time seemed to be unquestionable. This is
not just an example of the subject’s conformity, as he felt that others had more information.
While Asch wanted to demonstrate that social conformity is not always the result of blind
and automatic conformity resulting from opinions of the majority. After the test, his con-
versations with each student revealed that those who developed conformity showed three
types of distortion: perception distortion, judgment distortion, and behavior distortion. In
recent years, scholars have started validating the findings of Asch and Sherif’s experiment,
and hence some scholars are focusing on exploring the value of conformity in college
education [26] and college students’ learning [27]. The latest study of the author proposes
that college students’ learning conformity behavior refers to internal attribution of social
information by individuals [28]. However, few scholars have focused on conformity with
respect to the research behavior of university teachers. Therefore, this paper intends to
verify the significance of internal attribution of SRC behavior and the value of SRC research
in promotion of college teachers’ research abilities.

Recently, scholars have started focusing on defining the subcomponents of conformity
studies. Kassin Saul believed that individuals are likely to be affected by different social
pressures, and classify herding behavior into conformity, compliance, and obedience [29].
Conformity is an ignorant and automatic process that chooses behavior that is consistent
with others in the face of stress. Compliance is a change in behavior that results because
of requests from others. According to Kelman, 1958, conformity can be divided into com-
pliance and acceptance. Compliance is a public expression of support for group norms or
behaviors, but it does not change individuals’ attitudes and behaviors. Acceptance is the
internalization of group norms and behaviors, in the form of guidelines and standards [30].
In 2000, Nail put forward a fusion point of view [31]. According to him conformity can
be of three types: compliance, obedience, and acceptance. Compliance does not include
the aspect of sincerity but only concerns obeying demands of others. Obedience involves
compliance to a definite order to obtain a reward or avoid punishment. Acceptance is
heartfelt obedience to others. In addition, the findings of the latest research conducted by
the authors have classified college students’ learning conformity as learning compliance,
learning abidance, and learning obedience [28]. Based on the conceptual connotation of
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learning conformity [32], it can be seen that the concept of SRC also focuses on exploring the
inner psychological rules pertaining to college teachers’ research behavior, which reflects
the differences in their research motivation that has practical significance for enhancing
college teachers’ research motivation, thereby improving their research output. Addi-
tionally, this paper explores the specific classification of SRC behaviors and the multiple
trigger mechanisms.

Despite a long history of research on conformity, the research on SRC is still at an
initial stage. Therefore, it is essential to explore the laws of the SRC formation process and
the types of internal attribution. Our study analyzes university teachers’ SRC, exploring
the psychological process of information processing and the types of internal attribution
in SRC, and analyzes the relationship between incentives of SRC and types of internal
attribution. The research article comprises five sections: Section 1 introduces the history
and origin of internal attribution on conformity. The propositions and hypotheses of SRC
have been discussed in Section 2. Section 3 presents detailed information pertaining to
methodology, which involved in-depth interviews for analyzing the motivation and the
types of internal attribution of SRC. Factor analysis used to verify the types of internal
attribution and incentives for constructing the structural equation model on SRC has been
illustrated in Section 4. Finally, the results are presented in Section 5.

2. Research Propositions and Hypotheses
2.1. Research Propositions

The author repeated the Milgram's field experiment and added interview items to
the subjects [33]. It was found that among the 56 participants interviewed after confor-
mity had been established, reasoning provided by the experimental assistant facilitated
development of conformity behavior in 47 participants, while in the case of the remaining
nine participants, these were just simple instincts or signal conditions [34]. While some
participants were influenced by external information, others were influenced by internal
information. Furthermore, the authors’ latest research results also point out that university
students’ learning conformity behavior is a result of mental processing of social information
by individuals, and social information includes both internal and external information [32].
So, a hypothesis pertaining to the interaction of internal and external causes of conformity
is proposed: conformity is a motivational behavior produced by people’s psychological
processing of social information.

Proposition 1. SRC is a motivational behavior formed after people process social information.

According to previous research [31], conformity can be of three types based on mo-
tivation, cognitive, emotional, and utilitarian aspects of behavior: abidance, compliance,
and obedience.

Proposition 2. On the basis of motivation, SRC can be divided into three types: abidance, compli-
ance, and obedience.

According to the level of psychological processing of social information, conformity
motivation is divided into explicit motivation and implicit motivation. Motivation is a
need or desire that facilitates goal-seeking behavior, and can be divided into two states:
instinctive and learned [35]. Instinctive motivation is influenced by genetic or evolutionary
causes; it is a kind of self-motivation and can be formed without conscious control. Ac-
quired motivation can be divided into two kinds according to the level of mental processing:
(a) habitual motivation, which is influenced by mental stereotypes and is also a kind of
self-motivation, (b) conscious motivation, which is formed by complex mental processing of
social information (including human memory information) [36]. Self-motivation generated
due to instincts or habits can be referred to as implicit motivation, and the motivation
formed by complex mental processing can be referred to as explicit motivation [37]. Implicit
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motivation system originates from an individual’s emotional experience, in combination
with the motivation provided by the activity that influences the behavior and facilitates
retention of spontaneous behavioral tendencies over time [38].

In fact, in addition to the individual’s emotional experience, implicit motivation can
originate from the transfer of knowledge, drive for interest, etc. Extrinsic motivation in
combination with social incentives influences behavior [37]. On this basis, we refer to
automated conformity which is formed on the basis of simple perceptual organization
(instincts or signal conditioning) as implicit conformity, and to conformity formed through
complex mental processing as explicit conformity. Both implicit and explicit conformity can
be divided into three types: abidance, compliance, and obedience, with each type having
two kinds of expression: implicit and explicit. Therefore, conformity can be explicit and
implicit; herd behavior (or cluster) is a particular form of conformity. Figure 1 shows the
types of conformity and the relationship between them. Figure 2 shows the psychological
processes of conformity information processing and forms of internal attribution.

Abidance

Obedience

Compliance

Implicit abidance
B Implicit compliance
Implicit obedience

Figure 1. Types of conformity and their relationship.

Explicit
from bottom to top abidance
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(Instinctive reflection)
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Figure 2. Processes involved in Information processing and types of internal attribution.

The large circle represents conformity, and the three medium-sized circles inside the
digger circle represent abidance, compliance, and obedience. The small circle passing
through the tangent point of the inscribed circle represents conformity in a narrow sense,
(i-e., herd behavior). Herd behavior, in its narrow sense refers to conformity. The shaded
areas in the figure represent implicit conformity (including three types: implicit abidance,
implicit compliance, and implicit obedience).
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The social information pertaining to conformity is derived from the incentives, which
is influenced by both internal and external information from family, social relations, en-
vironment, or educational policy. The internal incentive has a significant effect on all
types of conformity. The environment incentive significantly affects abidance, family
and social relation incentive affect compliance, and policy incentive substantially impacts
obedience [17].

Proposition 3. SRC formation is influenced by many factors, such as people’s internal incentive,
family incentive, social relations incentive, environment incentive, and educational policy incentive.

2.2. Research Hypotheses
2.2.1. Internal Incentives

Scientific research motivation is a kind of psychological motivation, which can drive
researchers to participate actively in scientific research [39]. It can activate, maintain, and
regulate scientific research behavior [40]. Research motivation is the psychological motiva-
tion that influences scholars to participate in scientific research [41]. It stems from scholars’
own scientific research interests, scientific research ideals, and social responsibilities [42].
Therefore, internal incentives may have a significant impact on teachers’ cognition.

Hypothesis 3A1. Internal incentives have a significant effect on scientific research abidance.
Hypothesis 3A2. Internal incentives have a significant effect on scientific research obedience.

Hypothesis 3A3. Internal incentives have a significant effect on scientific research compliance.

2.2.2. Family Incentives

Family incentives refer to the influence of the family atmosphere and family rela-
tionships on scientific research abidance. Family motivation is also an essential factor
that affects the attitude of university teachers toward scientific research [43]. Families
value emotion more, and hence the effect on compliance to scientific research is more
pronounced [44], but the impact on other types of SRC may not be significant.

Hypothesis 3B1. The effect of family incentives on scientific research abidance is insignificant.
Hypothesis 3B2. The effect of family incentives on scientific research obedience is insignificant.

Hypothesis 3B3. Family incentives have a significant effect on scientific research compliance.

2.2.3. Social Relationship Incentives

Different individuals tend to form social relations through participation in social
activities. This is no exception to scientific research [45]. When there is familiarity in
researchers’ relationships, there is greater scientific research collaboration among them [46].
Therefore, the maintenance of social relationship incentives mainly depends on emotions.
Emotions have a significant impact on scientific research compliance, but the impact on
other types of SRC may not be significant.

Hypothesis 3C1. The effect of social relationship incentives on scientific research abidance
is insignificant.

Hypothesis 3C2. The effect of social relationship incentives on scientific research obedience
is insignificant.

Hypothesis 3C3. Social relationship incentives have a significant effect on scientific research compliance.
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2.2.4. Environment Incentives

The incentives pertaining to scientific research environment will affect the researcher’s
scientific conformity behavior. An excellent scientific research environment can enhance
the scientific research output of scholars [47]. Existence of a healthy research atmosphere
is likely to create an efficient working environment [48]. However, research culture and
atmosphere are the product of individual cognitive processing. Therefore, environmental
incentives are likely to have a significant impact on scientific research abidance. At the
same time, the environment incentive effect on scientific research compliance and scientific
research obedience may not be significant.

Hypothesis 3D1. Environment incentives have a significant effect on scientific research abidance.
Hypothesis 3D2. The effect of environment incentives on scientific research obedience is insignificant.

Hypothesis 3D3. The effect of environment incentives on scientific research compliance is insignificant.

2.2.5. Policy Incentives

Assessment criteria, promotion system, and research policy all affect teachers’ research
motivation. Appropriate rewards increase motivation toward attainment of degree or
completion of a course of study, research productivity, and impact [49]. Some scholars
believe that introducing new funding policies are likely to enhance the efficiency of scientific
research [50]. Policy making is motivating and will directly affect the interests of teachers.
Therefore, policy incentives significantly impact scientific research obedience but have no
significant impact on other types of SRC.

Hypothesis 3E1. Policy incentives have a significant effect on scientific research obedience.
Hypothesis 3E2. Policy incentives have no significant effect on scientific research abidance.

Hypothesis 3E3. Policy incentives have no significant effect on scientific research compliance.

3. Study 1
3.1. Participants and Methods
3.1.1. In-Depth Interview

We selected 15 participants including eight males and seven females; three of the
participants were over 50 years old, seven were in the age range 40 to 49 years, and five
of them were between 30 and 39 years. The participants comprised five professors, five
associate professors, and five lecturers. They were selected using purposive sampling
from seven universities, including Northeastern University, Liaoning University, Shenyang
Normal University, Shenyang University of Technology, Shenyang Sport University,
Shenyang Aerospace University, and Shenyang Jianzhu University. The faculty members
who participated in the interviews were from general universities and “double-first-class”
universities, and worked in the following colleges: School of Metallurgy, School of Business
Administration, School of Life Science and Health, School of Music, School of Marxism, the
School of Educational Sciences, School of Foreign Languages, School of Liberal Arts, School
of Economics, School of Resources and Civil Engineering, School of Philosophy, School of
Management, School of International Political Science, School of Mechanical Engineering
and Automation, and School of Architecture and Planning, with a relatively balanced ratio.

A semi-structured interview was conducted and the following information was sought
from the participants:

Please share your scientific research experience. The questions asked were: What is
your motivation for scientific research? What is the incentive for scientific research?
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3.1.2. Research Procedure

Studyl was a qualitative study, and the four steps of the interview are shown in
Figure 3 below: selection of interviewees, the method and content of the interview, the
interview process, and the content of the interview. The types of SRC and the associated
incentives were determined on the basis of in-depth interviews for empirical analysis and
confirmation of hypotheses. The details of the in-depth interview process are illustrated in
Figure 3 below along with the research procedure.

Step 1: Selection of

. , Non-probability sampling
interviewees

Step 2:Method and Designing a semi-structured interview
: ) . outline
content of the interview

In-depth
Interview

1.Data collection: face-to-face
interview

Step 3:Interview ) i
2.Data focus: detailed coding of

process interview data
3.Analyze data: inductive analysis
Step 4:Interview 1. SRC process 2. SRC type 3.
content Incentives for SRC

Figure 3. Interview procedure.

3.2. Results
3.2.1. SRC Process

According to the question of university teachers’ experience in scientific research
work, their scientific research behavior is shaped by their cognition, experience, and
pursuit of a scientific research connotation, scientific research product, or scientific research
achievements. For example, Teacher X said: “It is not only the routine work of teachers to engage
in scientific research, but also a sense of responsibility. Scientific research is to conduct in-depth
research in a specific field, which may be boring, but teachers also need to have a strong willpower
to overcome challenges, only in this way will we meet our goal”. Teacher Z said: “When I first
began working in scientific research institutes, I felt pleased with my ability to complete the assigned
tasks. I gradually realized that teachers could not be separated from scientific research, irrespective
of their job responsibilities. They also have to make students participate in competitions and apply
for projects in addition to teaching them. I gradually realized that this kind of life, despite being
busy, was still quite satisfying”. Teacher M said: “The purpose of scientific research is to develop
and innovate based on the knowledge of predecessors, and to form its unique view by creating its
research field. As a member of the college’s scientific research team, I am often proud to bring honor
to the college and the school by contributing to various academic exchanges”.

The teachers’ responses to the interview questions revealed the following: Teacher X
viewed scientific research as a kind of consciousness and responsibility; Teacher Z viewed
it as a tool for teaching and believed that it can bring him achievement and honor. Teacher
M believed that scientific research not only aids achievement but also brings honor. Despite
the differences in motivation and purpose, their scientific research interests were the same.
As a concept, we call this external consistency of university teachers’ scientific research
behavior influenced by internal and external factors as SRC.
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3.2.2. SRC Type

The answer to the question about the motivation of university teachers regarding
scientific research reveals that the motivation is mainly cognitive, emotional, utilitarian, or
unconscious motivation. There are four types of conformity: abidance, compliance, obedi-
ence, and unconscious conformity. For example, Teacher Y said: “I engage in deep research
in order to break past all kinds of superficial and even misleading fog, to grasp the international
situation and development direction correctly so that the country and the people can make the right
choice”. Teacher T: “ Primarily I conduct scientific research to pass the final examination at the end
of the year. I pursue scientific research, as I do not want to be the last one in the final exam because as
per the standards of the school the papers and projects should not only be characterized by quantity
but also quality”. Teacher W said: “Pursuance of scientific research can enhance one’s self-esteem
to some extent, and one is likely to feel satisfied after accomplishing something. Additionally, those
engaged in scientific research have expectations from their families, since a dedicated program may
reduce family time, but family members still support them and encourage them to work hard, so they
are motivated tone more productive, and share the results their efforts with their family members”.
Teacher X said: “I have been involved in scientific research for nearly twenty years. At first, I was
confused. I didn’t know what exactly I was interested in. As I have achieved to a certain extent, |
have found that scientific research, with its own research directions, also provides us with unique
insights and ideas”. To sum up, the 15 surveyed teachers’ SRC types can be divided into
four categories among which, 46.67% accounts for scientific research abidance, 33.33% for
scientific research compliance, 40.00% for scientific research obedience, and 33.33% for
unconscious SRC (Supplementary Table S1). Since each individual had more than just one
preference choice, the total score exceeds 100%.

3.2.3. Incentives for SRC

With respect to incentives that are being provided to university teachers to engage in
scientific research, the incentives university teachers pursue scientific research due to the
following: internal incentives, family incentives, social relation incentives, environmental
incentives, and policy incentives. For example, Teacher G said: “For conducting scientific
research, it is vital that you understand what you are trying to do, to know how you want to do it,
to have a clear goal, and to keep your interests alive. There are bound difficulties when conducting
research, such as experiments that require repeated attempts, corrections, and adjustments, and
cannot be sustained without a strong interest and determination”. Teachers D and H remarked:
“My college’s academic achievements and leadership had a greater impact on me. Of course, the
leadership has its own expectations, but the administrators also hope to do well in scientific research to
meet the leadership’s standards, and looking back at their past achievements can also be a motivating
factor. Early in my career, I have been privileged to be exposed to many outstanding academicians.
College leaders and older teachers have helped me a lot with my scientific research. They have also
saved me from a number of detours along the way. Throughout the years, I have also improved myself
in various aspects, so I am very grateful to them”. Teacher G.Y. said: “Colleges and universities
should create a “positive, harmonious, and pragmatic” scientific research environment for teachers in
order to meet the needs of economic development. Such an environment contributes to the smooth
progress of scientific research”. Teacher W.D. said: “Even though it’s important to have the support
of your family and live up to their expectations, you also want to be promoted through research so
that you can apply for more projects and have enough research funds to support your research”.
Teacher T commented: “The level of the research team or the way they communicate has a great
impact on my research. Research team members are capable of coming up with new ideas for solving
problems and providing insights”. The incentives for SRC of the 15 surveyed teachers were
divided into five types: internal incentives accounted for 40%, family incentives for 26.67%,
social relationship incentives for 26.67%, environmental incentives for 26.67%, and policy
incentives for 26.67% (Supplementary Table S2). Since each individual had more than just
one preference choice, the total score exceeds 100%.
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4. Study 2
4.1. Research Method
4.1.1. Research Sampling Method

Three-stage stratified sampling method was used in this study. In the first stage,
undergraduate universities in Shenyang were stratified into “double-first-class” universities
and “ordinary universities”. The total number of teachers was 20,706 which included
4024 full-time teachers from “double-first-class” universities and 16,682 full-time teachers
from ordinary universities. Out of the 360 samples, 69 samples were taken from “double-
first-class” universities and 291 samples were taken from ordinary universities. In the
second stage, they were classified according to the disciplines: humanities and social
sciences, science and technology, agricultural sciences, medicine and science, arts, and
sports. Simple random sampling was used to draw a list of universities and the sample size
was determined on the basis of the proportion of the full-time teachers. In the third stage,
full-time faculty members were selected through convenience sampling from the selected
undergraduate universities. The sample distribution has been illustrated in Table 1.

Table 1. Sample distribution of university.

University Name University Type “Double-First-Class” University Sampling Size
Northeastern University Comprehensive Yes 46
Liaoning University Comprehensive Yes 23
Shenyang Normal University Normal No 79
Shenyang University of Architecture Engineering No 82
China Medical University Medicine No 60
Shenyang Agricultural University Agriculture No 46
Shenyang Institute of Sports Sports No 24
Total 360

4.1.2. Research Tools and Procedure

Firstly, a questionnaire was designed on the basis of the responses obtained in the
extensive interviews of the college teachers to seek information regarding their scientific
research behavior and results. The final survey questionnaire included 12 items that
pertained to basic personal information, 22 items pertaining to SRC types, and 18 items
pertaining to SRC incentives. The questionnaire is a five-point Likert scale, with scores on
responses ranging from 1 to 5 (“1”= least consistent; and “5” = most consistent).

The second step was to collect data. These teachers were selected from seven universi-
ties in Shenyang, a sample of universities was divided into “double-first-class” universities
and ordinary universities. In the second stage, the sampling subjects were divided into
five groups.

In the third stage, college teachers who taught different subjects were selected through
random sampling. A total of 360 questionnaires were distributed and 349 questionnaires
were considered for data analysis; the remaining 11 were invalid because of incomplete or
missing answers. The data collection procedure was conducted from 5 September 2018, to
20 October 2018. The effective rate was 96.9%. Data collection was followed by exploratory
factor analysis to explore whether the quantitative data can be condensed into several
aspects (factors), and each aspect (factor) corresponds to the item.

On the one hand, the Kaiser—-Meyer-Olkin (KMO) values of the two scales were higher
than 0.8, indicating that it is very suitable for factor analysis. On the other hand, after
the Bartlett test of the two scales, the corresponding p-values were both less than 0.05,
which also indicates that factor analysis was suitable. Based on the results of the factor
analysis, three factors were extracted from the SRC-type questionnaire, and five factors
were extracted from the SRC incentives questionnaire. This was followed by confirmatory
factor analysis. The average variance extracted (AVE) and construct reliability (CR) values
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were judged separately for convergent validity analysis based on the extracted common
factors. Some sample items included in the SRC scale are depicted in Table 2.

Table 2. Description and sample items of the SRC scale.

Scale Scale Dimension Items Description and Sample Items

I always find scientific research in the
university to be enjoyable.

I'was expected to do scientific research by my
family or friends and did not want to
disappoint them.

I conduct scientific research to get promoted
or to receive awards.

SRC scale Scientific research abidance

Scientific research compliance

Scientific research obedience

Finally structural equation modeling was carried out using the AMOS software. The
SRC incentives corresponding to the three SRC types were summarized to create a structural
equation path.

4.2. Results
4.2.1. Analysis of SRC Types

Statistical analyses of the types of SRC show that these types can be categorized
into three categories: abidance, compliance, and obedience. The average scores of
349 college teachers’ for scientific research abidance, scientific research obedience, and
for scientific research compliance were 3.8813, 4.0100, and 3.7563, respectively. Scientific
research obedience had the highest mean value. With respect to types of conformity, the
results revealed 45.6% accounted for scientific research obedience, 32.4% for scientific
research abidance, and 22.0% for scientific research compliance. Results of factor analysis
revealed that KMO was 0.875, indicating that the questionnaire was suitable for exploratory
factor analysis.

Exploratory factor analysis was used to extract the common factors from the SRC
questionnaire (Table 3). Three factors with eigenvalues greater than one were identi-
fied as standard and contributed to 53.803% of the variance. According to the scree
plot, the number of factors corresponding to the discount from steep to stable is the
number of reference extraction factors, so three factors in the SRC type were confirmed
(Supplementary Figure S1). The three common factors are abidance, compliance, and obe-
dience. The confirmatory factor analysis of SRC by AMOS23.0 showed that the standard
factor load of each item was more significant than 0.5, the composite reliability (CR) was
more significant than 0.7, and the average variance extracted (AVE) value was more signif-
icant than 0.4 (Supplementary Tables S3-S5). Table 4 shows that this dimension has high
convergence validity.

Table 3. Explanation of total variance.

% of Variance (Unrotated) % of Variance (Rotated)

Element
Eigen Value Variance% Accumulation % Eigen Value Variance% Accumulation %

1. Scientific research abidance 6.745 30.658 30.658 5.084 23.108 23.108
2. Scientific research compliance 2.637 11.987 42.645 3.687 16.759 39.867

3. Scientific research obedience 2.455 11.158 53.803 3.066 13.935 53.803

Table 4. Indicators of SRC type model fit.
Indicators CMIN DF CMIN/DF GFI IFI TLI CFI RMSEA

Numerical value 458.358 205 2.236 0.900 0.919 0.908 0.919 0.06
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4.2.2. Analysis of SRC Incentives

On the basis of the responses on the questionnaire on the incentives for SRC, five
aspects were identified: internal incentives, family incentives, social relationship incen-
tives, environmental incentives, and policy incentives. The 349 college teachers scored an
average of 3.98 on internal incentives, 3.75 on family incentives, 3.61 on social relationship
incentives, 4.05 on environment incentives, and 4.16 on policy incentives. Factor analysis
revealed that KMO was 0.828, indicating that the questionnaire was suitable for exploratory
factor analysis.

The common factors were extracted from the SRC questionnaire. The results indicate
that five common factors were extracted with eigenvalues greater than one, with a cumula-
tive variance contribution of 60.328%. Table 5 shows that the factor loads of each item of the
rotated component matrix meet the standard of 0.5. According to the scree plot, the number
of factors corresponding to the discount from steep to stable is the number of reference
extraction factors, so there are five factors in the SRC incentives (Supplementary Figure S2).
Based on the results pertaining to SRC incentives, there are five public factors: internal
incentive, family incentive, social relationship incentive, environmental incentive, and
policy incentive. According to the confirmatory factor analysis model, the AVE and CR
results are shown in Supplementary Tables S6-510. Table 6 shows that this dimension has
high convergence validity.

Table 5. Explanation of total variance.

Element

% of Variance (Unrotated) % of Variance (Rotated)

Eigen Value Variance% Accumulation % Eigen Value Variance% Accumulation %

1. Internal incentive
2. Family incentive

3. Social relationship incentive

4. Environmental incentive
5. Policy incentive

4.679 25.993 25.993 2472 13.734 13.734
2.037 11.318 37.310 2.401 13.339 27.073
1.595 8.859 46.169 2171 12.060 39.132
1.445 8.031 54.200 1.984 11.024 50.157
1.103 6.128 60.328 1.831 10.171 60.328

Table 6. Indicators of SRC incentive type model fit.

Indicators

CMIN

DF CMIN/DF GFI IFI TLI CFI RMSEA

Numerical value

187.262

125 1.498 0.944 0.962 0.953 0.962 0.038

4.2.3. Reliability Analysis of the Scale

The results of the split half-reliability analysis show that the correlation between
the scores on the two tests is 0.654, and the reliability coefficients for each part are 0.882
and 0.839, respectively, indicating that the scale has excellent internal reliability. The
total Cronbach’s alpha coefficient of the questionnaire is 0.914, which indicates that the
questionnaire is highly reliable (Supplementary Table S11).

All types of SRC type questionnaires have reliability higher than 0.8, and the total
Cronbach’s alpha coefficient of the questionnaire is 0.887, which indicates that the SRC
type questionnaire is very reliable.

According to the SRC incentives questionnaire, the reliability of all inducing factors
was higher than 0.7. The total factor Cronbach’s alpha coefficient of inducing factors was
0.829, indicating that the reliability of SRC incentives questionnaire was outstanding.

4.2.4. Validity Analysis of the Questionnaire

SRC type questionnaires are based on the internal attribution hypothesis of conformity.
According to the nature of conformity motivation, items fall into three categories: cognitive,
emotional, and utilitarian. In addition, the items of the incentive questionnaire were
formulated on the basis of in-depth interviews, which were based on SRC.
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The number of scientific research achievements of university teachers per year showed
a significant correlation between the types of SRC (p < 0.01). Scientific research abidance
(t=0.68, p < 0.01), scientific research compliance (t = 0.41, p < 0.01), and scientific research
obedience (t = 0.43, p < 0.01) are positively correlated with scientific research results
(Supplementary Table 512).

The exploratory and confirmatory factor analyses revealed that the questionnaire had
good construct validity, that is, there was agreement between the results obtained by the
questionnaire and the theory on which it was based.

4.2.5. Path Analysis of SRC Model

An exploratory structural equation model was used to examine the types of SRC and
SRC incentives among university teachers, revealing the influence of the path analysis.
Table 7 gives the results of model fitting indexes, which show that the model fits well.

Table 7. Model fitting indicators.

Indicators

CMIN

DF CMIN/DF GFI IFI TLI CFI RMSEA

Numerical value

1154.177 714 1.616 0.906 0.915 0.865 0.914 0.042

i 0.16*
041+ cientific research _—
abidance 0.18*

Based on structural equation model analysis through AMOS23.0, Figure 4 illustrates
the analysis of model path. It is necessary to mention that we removed the insignifi-
cant paths from the path diagram and only 9 significant paths have been represented.
The arrows represent the relationship between the direct positive effects of the vari-
ables and the standardized path coefficients. The direct output of AMOS is illustrated in

Supplementary Figure S3.
Research environmen
Incentives
Policy incentives
— 0.26%**
cientific research _—
obedience
0.23*

Social relations
— 027+ incentives
cientific research
compliance
0.27**

Figure 4. Results of model path analysis. (* p < 0.01, ** p < 0.05,*** p < 0.001).

/

|

\

0.21*

/

é

The results of the model path analysis are presented in Table 8. Furthermore, 13 of the
15 research hypotheses within the model have been validated. Most of them validate our
proposed hypothesis and are partially verified by the theory. In the relationship hypothesis,
social relationships and the environment did not significantly influence scientific research
obedience. However, the actual data analysis showed that they both significantly influenced
scientific research obedience (p < 0.05). The internal incentives mainly affected the abidance
(p < 0.001), but also had a significant effect on compliance and obedience (p < 0.05). The
environment incentives mainly affected abidance (p < 0.01), but also had a significant effect
on obedience (p < 0.05). Family and social relationships incentives had a significant effect
on compliance (p < 0.01), social relationship incentives had a significant effect on obedience
(p < 0.05), and policy incentives had a significant effect on obedience (p < 0.001).
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Table 8. Analysis of path coefficients.

Ar;)aaltyhs 1 Variable Relation CoePf;'tgen ¢ S.E. C.R. p VeIr{lef;ilalttlson
3A1 Internal incentives — scientific research abidance 0.409 0.087  4.706 o Established
3A2 Internal incentives — scientific research obedience 0.282 0.118  2.392 * Established
3A3 Internal incentives — scientific research compliance 0.206 0.091 2.253 * Established
3B1 Family incentives — scientific research abidance 0.070 0.070  1.001  0.317  Established
3B2 Family incentives — scientific research obedience —0.060 0.111 —0.540 0.589  Established
3B3 Family incentives — scientific research compliance 0.274 0.090  3.046 ** Established
3C1 Social relations incentives — scientific research abidance 0.013 0.065 0195 0.845  Established
3C2 Social relations incentives — scientific research obedience 0.229 0.105  2.182 * invalid
3C3 Social relations incentives — scientific research compliance 0.266 0.084  3.156 ** Established
3D1 Environment incentives — scientific research abidance 0.157 0.058  2.698 ** Established
3D2 Environment incentives — scientific research obedience 0.176 0.090  1.967 * invalid
3D3 Environment incentives — scientific research compliance 0.001 0.069 0.009 0992  Established
3E1 Policy incentives — scientific research obedience 0.260 0.066  3.965 o Established
3E2 Policy incentives — scientific research abidance —0.063 0.040 —-1.573 0.116  Established
3E3 Policy incentives — scientific research compliance —0.017 0.049 —0.341 0.733  Established

Note: * significant at p < 0.05 level; ** significant at the p < 0.01 level; *** significant at p < 0.001 level.

The results show that the model can support the hypothesis of scientific research of uni-
versity teachers except in some individual cases. Only Hypothesis 3C2 and Hypothesis 3D2
were rejected, whereas the rest of the hypotheses were accepted.

5. Discussion and Conclusion

Based on the scientific research behavior of university teachers, this study obtained
the following conclusions through in-depth interviews with 15 subjects and a questionnaire
survey of 349 subjects.

5.1. Propose the Information Processing Patterns for SRC

The results of in-depth interviews indicate that research behavior depends on the input
of social information, which may be internal or external. Internal information is acquired
from the knowledge and experience that individuals accumulate during their study, work,
and life, as well as from their habits and innate instincts; external information comes
from the environment in which the individuals work, study and live, that includes family,
school, society, etc. [35]. Social information constitutes the ‘motivation of research behavior,
and when a person displays research behavior, it proves that they accept the influence
of relevant information and hence display behavior that is reflective of the influence of
social information, which we call SRC. An individual acts as a source of various kinds of
internal and external information; the social information needs to be processed and filtered
in the process of establishing research compliance [32]. The processing of social information
may be perceptual (unconscious), such as compliance formed by habit or instinct, or
rational (conscious), such as conformity formed by complex reasoning and judgment.
The former can be referred to as implicit conformity, and the latter as epiphenomenal
conformity. Both implicit and explicit conformity are motivated behaviors, with implicit
conformity corresponding to implicit motivation and explicit conformity corresponding to
explicit motivation.

5.2. Propose the Internal Attribution Property and Motivation Classification of SRC

A traditional view of external attribution defines conformity as behavior due to the in-
fluence of the majority [12], compliance as behavior due to others” demands, and obedience
as behavior due to others’ orders. However, the findings of this study are contradictory [51].
In this study, conformity is considered to be divided into abidance, obedience, and compli-
ance. The internal and external factors are combined as per the conformity view. Conformity
arises when social information is influenced by incentives [52]. Conformity behavior con-
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sists of a motivational strategy formed through human information processing. Conformity
may have cognitive, emotional, or utilitarian motivations. Because there are external cases
of conformity behavior, including external abidance, obedience and compliance, and there
is also an implicit level of unconscious conformity, which is not easy to measure, hence the
main study explores external conformity. Hence, conformity can be divided into four types:
abidance, compliance, obedience, and unconscious conformity. Quantitative research on
conformity concluded that conformity includes three behaviors: abidance, compliance,
and obedience. These behaviors are divided into implicit and explicit conformity. This
classification refines the nature of internal attribution.

The factor analysis of the SRC questionnaires of 349 teachers showed three types
of motivation: cognitive motivation, affective motivation, and utilitarian motivation. In-
terviews revealed the distribution of unconscious research motivation items. Different
types of motivations for conformity exist, for example “being engaged in scientific research
is a natural response” and is a part of scientific research abidance. Moreover, “seeing
others engaged in scientific research will make me follow the scientific research” as part of
scientific research compliance. It shows that the unconscious scientific research behavior
referred to in the hypothesis formulated for the research is also a kind of motivation [53].
However, this kind of motivation is implicit, and the conformity behavior it produces is
also implicit (i.e., implicit abidance, implicit compliance, and implicit obedience).

5.3. Propose Five Incentives for SRC

Although there are many studies on SRC incentives [54], from the perspective of
internal attribution of conformity, there are few articles on the research conformity behavior
and incentives of university teachers. Factor analysis revealed five types of incentives
that influence the SRC of university teachers: internal incentives, family incentives, social
relationship incentives, environment incentives, and policy incentives.

The internal incentives mainly emerge from human experiences, habit or instinct,
and their information may be cognitive, emotional, or utilitarian. Therefore, all types of
conformity are affected by internal incentives. The environmental incentive pertaining
to scientific research mainly affects the abidance behavior, the family incentive and the
social relation incentive mainly affect the compliance behavior, and the policy incentive
mainly affects the obedience behavior [55]. Family is a human emotional support and an
essential guarantee to maintain the research motivation of university teachers. Research
shows that family incentives have a significant effect on research compliance (p < 0.01),
i.e., a warm family atmosphere and harmonious family relationships influence college
teachers” emotion-based motivation and promote their research compliance, when teachers’
research behaviors and their achievements will become a tool to pleasure family members
and also reverse motivate teachers’ research [43]. Social interactions between individuals
form human social relationship incentives. According to Maslow, interaction is a basic
human need, and the basis that can sustain interaction is emotion or benefit [45]. Studies
have shown that social relationship incentives have a significant effect on both research
compliance (p < 0.01) and obedience (p < 0.05). The mechanism by which social relation-
ship inducements affect research compliance is motivated by the expectation of research
compliance subjects to establish and maintain good social relationship inducements be-
cause of the emotional experiences that can be gained through research. Of course, social
relationship incentives may also serve as a bond of interest, earning the respect of others
or leadership accolades through research obedience. Environmental determinists believe
that the environment plays a decisive role on human behavior [47]. Research environment
incentives include both hardware and software, i.e., hardware refers to research equipment
and facilities, while software refers to the cultural atmosphere of research. Studies have
shown that research environmental incentives have a significant effect on research abidance
(p < 0.01) and obedience (p < 0.05). Obviously, when a university faculty member is in
a group with a strong research environment, it will naturally increase the recognition of
research and improve research abidance. When a faculty member sees that others have been
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promoted to higher titles or have increased their visibility due to research, it also promotes
the formation of his or her research obedience. The development of research policies in
higher education institutions is often guided by the research interests of teachers, and
interests are the incentives for teachers’ research, and these incentives may be expressed in
the form of research awards and job promotion [50]. The study showed that there was a
highly significant effect of policy incentives on research obedience (p < 0.001). In contrast,
policy incentives had no significant effect on other types of SRC.

To summarize, during the interview process, the teachers interviewed mentioned that
establishment of social relationships, mainly with the members of the research team and
leaders, etc., is likely to influence their own research. When they face any confusion with
respect to their research work, the members of the research team can provide new ideas or
can pool in ideas; hence, this is conducive to finding solutions to research problems [56].
The research team can be strengthened and a congenial humanistic environment that
promotes scientific research can be created, and improvement in quality of research can be
sought by the team [57].

According to the two-factor theory, research conditions being a health care factor
contributes to the retention of university teachers’ enthusiasm in research. Perfect research
equipment enable teachers to engage in research activities under congenial conditions
that facilitate progression of research at a fast pace; this helps the university teachers to
engage in academic and technologically innovative research, etc. [15]. Only by making
great efforts to build a good research environment can the universities guarantee teachers’
research enthusiasm while motivating them to make significant, innovative achievements
and maintain university teachers” SRC behavior.

6. Limitations and Recommendations for Future Research

Despite the academic contribution of this study, the following limitations exist: firstly,
the study was conducted with college teachers in Shenyang, Liaoning Province, and the
sampling range was limited to 7 of the 19 undergraduate universities in Shenyang. The
data reflected can only illustrate the SRC types and motivational characteristics of college
teachers in Shenyang, Liaoning Province, and the analysis of SRC types and motivational
models of college teachers nationwide needs further research. Meanwhile, the sample
size of this survey is 360, which meets the statistical sample size requirement, but the
sample size must be increased in the future to make the study more general. Hence, the
accuracy of classification of conformity motivation is likely to be affected. Future research
will expand the scope of the survey. Secondly, the 3C2 and 3D2 hypotheses were rejected,
as the model path analysis showed that the environment and social relationship incentives
significantly affected obedience. Perhaps this is because the university teachers are in an
environment or social relations full of competing interests, hence, further validation is
required in the future. The psychology of research conformity is studied in the context of
traditional Chinese culture, and some studies have shown that Chinese researchers are
more emotionally motivated to be compliant [58]. Finally, the qualitative study mainly used
in-depth interviews with the aim of analyzing the types and motivational characteristics of
SRC, but there are limitations, as the unstructured nature of the survey makes the results
very susceptible to the interviewer’s own influence, and the integrity of the quality of
the results is very dependent on the interviewer’s skill, which may lead to one-sided or
superficial information obtained in the study.

The following aspects can be considered in future studies.

Firstly, in order to have a more comprehensive understanding of the types and
triggering factors of SRC among college teachers, the scope and capacity of the sample
should be increased in future studies, which can make the research results more rigorous
and scientific.

Secondly, future research can use various qualitative research methods, in addition
to in-depth interviews, case studies, and narrative studies, to understand the dynamics of
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college teachers’ scientific research from an all-round and multi-dimensional perspective,
and explore the law of conformity from different perspectives.

Thirdly, future studies exploring SRC with an international perspective or comparative
studies could be conducted to enrich the sample selection of SRC studies.
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factor analysis results of scientific research compliance; Table S6: Results of confirmatory factor
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