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Abstract: In order to explore the mechanism of peer support in students’ behavioral norms,
this paper constructs a theoretical framework based on the biomechanical model, and verifies
the relationship between variables through empirical data, uses structural equation modeling to
analyze the direct and indirect effects of peer support on behavioral norms, and at the same
time, explores the moderating effect of behavioral inertia and the mediating effect of rule
awareness. The results show that peer support can significantly improve behavioral norms
through social adaptation and task completion, and behavioral inertia has a significant
moderating effect on path strength. The model has good fit and explanatory power, which
provides a theoretical basis for optimizing behavioral regulation strategies in educational
practice.

Keywords: biomechanical model; peer support; behavioral norms; student behavior;
mechanism of action

1. Introduction

The formation and development of students’ behavioural norms are related to the
process of individual socialization and the optimization of the educational system. The
internalization of behavioral norms not only depends on individual characteristics, but
is also strongly influenced by peer relationships, especially in environments with
intensive social interactions, where peer support can act as a key external force to
regulate behavioral patterns. As an effective tool for understanding the dynamics of
group behavior, biomechanical models can reveal the mechanism of peer support on
behavioral norms from both theoretical and empirical dimensions. By combining the
dynamic analysis method of biomechanics with the theory of educational psychology,
the study not only deepens the understanding of the formation mechanism of
behavioral norms, but also provides scientific guidance to improve the effect of
educational intervention in practice, which has important theoretical value and
practical significance.

2. Biomechanical models in social interaction and behavioral
regulation

Within the framework of the biomechanical model, the mechanism of action of
social interaction and behavioural regulation embodies group dynamics characteristics
through kinetic equilibrium and feedback regulation among multi-subject behaviours
in a mechanical system. Specifically, the model quantitatively describes the
behavioural inertia, impulse and external forces exhibited by individuals and groups
in social interactions in order to reveal the critical role of peer support in the formation



Molecular & Cellular Biomechanics 2025, 22(4), 1400.

and consolidation of behavioural norms (see Table 1) [1]. Social interaction is viewed
as a complex dynamical process in which the dynamic adjustment of individual
behaviour is constrained by the overall behavioural trends of the group, while at the
same time generating feedback regulation of the group dynamical equilibrium. This
two-way mechanism of action allows peer support to significantly influence
behavioural norms through direct and indirect pathways.

The core of behavioural regulation lies in adjusting the trajectory of an
individual’s behaviour through external stimuli, such as peer evaluation or group
feedback, so that it gradually deviates from the initial inertial path and converges to a
behavioural state that is consistent with the group’s expectations. In this process, the
biomechanical model defines three core parameters: behavioural inertia coefficientl
I, , force intensity F; and behavioural change rate AV, . Behavioural inertia
coefficient is an important indicator of the stability of an individual’s behavioural
pattern; the higher the value, the more sluggish the individual’s response to external
stimuli; on the contrary, it indicates that the individual’s behaviour is susceptible to
adjustments in response to external influences. The strength of force reflects the
efficacy of peer support, i.e., the magnitude of the role of the social support received
by the individual in the adjustment of behaviour. The rate of behavioural change

AV, = f—s on the other hand, reveals the sensitivity and delay effect of individual
b

behavioural adjustment, indicating the efficiency of behavioural regulation and its
dependence on time. Specifically, when the intensity of peer support increased, the
behavioural inertia coefficient was weakened, and the speed of individual behavioural
adjustment was significantly increased; accordingly, the rate of behavioural change
increased, and the synchrony and consistency of group behaviour was further
enhanced. Similarly, when the intensity of peer support decreases, the behavioural
inertia coefficient increases and the adjustment rate of individual behaviour slows
down, leading to an increase in the heterogeneity of group behaviour. This kinetic
property suggests that peer support not only plays a key role in the formation of
behavioural norms, but also has a profound effect on the long-term stability of
behaviour through dynamic regulatory mechanisms.

In addition, the dynamics of behavioural regulation is characterised by the non-
linear nature of multi-subject interaction. Peer support, as an external force, not only
directly changes individual behavioural trajectories, but also indirectly acts on
behavioural norms through mediating mechanisms such as enhanced rule awareness
and social adaptation. This multilevel path of action is consistent with the theory of
mechanical equilibrium in the biomechanical model, in which individual behaviours
reach a new stable state near the group expectation and behavioural norms are
continuously consolidated and strengthened through ongoing social interactions. This
theoretical framework of the biomechanical model provides a new perspective on the
relationship between peer support and behavioural norms, as well as a scientific basis
for optimising behavioural intervention strategies in educational practice.
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Table 1. Key parameters affecting behavioral modulation and their calculation methods.

Parameter name notation define formula unit (of measure)
Behavioral inertia factor I Stability of Individual Behavioral Patterns I, = M X R? Kg/m?
stress intensity F; Impact effectiveness of peer support Estimated from scale scores N
F,
Rate of behavioral change A4V, Speed of Behavioral Adjustment AV = I_S m/s?
b

3. Research design and methodology

3.1. Research hypotheses and modeling

Based on the kinetic properties of the biomechanical model and the mechanism
of peer support in students’ behavioral norms, the present study puts forward the
following hypotheses: (1) peer support has a direct positive effect on students’
behavioral norms, which is manifested in the fact that the intensity of support in group
interactions can enhance the level of behavioral norms; (2) peer support indirectly
affects behavioral norms through behavioral regulation mechanisms, which include
the mediator variables in the aspects of rule awareness, social adaptation and task
completion [2]; (3) Behavioral inertia plays a moderating role in the above mechanism,
i.e., the stability of an individual’s initial behavioral pattern affects the moderating
effect of peer support. In order to verify the above hypotheses, a path analysis model
containing independent, dependent, mediating and moderating variables is constructed,
in which the independent variable is peer support, the dependent variable is behavioral
norms, the mediating variables include rule awareness, social adaptation and task
completion, and the moderating variable is behavioral inertia [3]. As shown in Table
2, peer support was assessed by Likert scale scores, mediating variables such as rule
awareness were guantified by behavior-specific questionnaires, and behavioral inertia
was calculated by students’ behavioral reaction time and deviation magnitude. The
structure of the path model is based on Eq:

Y = BoX + oM + B X X I + ¢ (1)

where Y denotes behavioral norms, X denotes peer support, M denotes mediating
variables, I denotes behavioral inertia, 81, B,, B5 is the path coefficient, and ¢ is
the error term.

Table 2. Variable operational definitions and measures.

Typology  Variable name Operational definitions Measurement Methods unit (of measure)
|nd_ependent Peer Support Positive fee(_jback a_nd support students receive Likert scale score Score (1-5)
variable from group interactions

|mpI|C|t standard Student Performan_ce Levels in Rule-Following Behav_loral _Observgtlon and Score (1-100)
variable and Task Completion Questionnaire Scoring

intermediary

sense of propriety

The extent to which students understand and
follow the rules of the group

Specific Behavioral Questionnaire
Scores

Score (1-100)

variable * abili i i i i i i
social adaptation Students’ ability to interact and integrate in Questlonnalre anq Interactive Score (1-100)
groups Observation Scoring
moderator . . Stability and difficulty in adjusting behavioral Calculation of behavioral reaction - .
- inertia - - . Time/deviation rate
variable patterns times and deviation margins
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3.2. Research methodology
3.2.1. Selection of research subjects

In the process of research object selection, in order to ensure that the samples are
scientific and the conclusions are generalisable, this study adopts the stratified random
sampling method and selects the student population of an inner-city secondary school
as the research object. The stratification basis includes students’ grade, gender,
academic performance and class type, aiming to comprehensively cover individuals at
different characteristic levels and avoid research bias caused by sample homogeneity.
In the specific operation, the three junior middle school grades (first, second and third)
were taken as the main stratification variables, and five classes were randomly selected
from each grade, with 30 students selected from each class, bringing the total sample
size to 450, ensuring an adequate and well-structured sample size (see Table 3) [4].
This stratification not only enhances the representativeness of the sample, but also
ensures a balanced distribution of individual characteristics at each level, providing a
reliable basis for subsequent analyses.

In order to ensure the scientific and ethical nature of the study, the process of
selecting the research subjects strictly adhered to the relevant ethical norms. All
subjects participated voluntarily and signed an informed consent form, and the study
was formally approved by the Ethics Committee of their university before
implementation. The informed consent form clearly informed participants of the
purpose of the study, how the data would be used, and the protection of their rights, to
ensure that each subject had a clear understanding of the process of participation and
agreed to participate. In addition, to protect the privacy of the subjects, all data were
anonymised and used only for academic research.

During the sample selection process, in order to minimise the interference of data
heterogeneity on the findings, this study adopted a cohort matching strategy.
Specifically, the distribution of characteristics of different subgroups was made
consistent by controlling key variables such as academic performance, class size, and
gender ratio within similar intervals. This strategy not only balances the differences in
characteristics within the sample, but also improves the comparability between
variables and reduces potential statistical analysis errors.

To further enhance the representativeness of the sample and the quality of the
data, the research team fully considered the geographical distribution of the study
population and the diversity of school types during the sampling process. For example,
classes were selected to cover both schools in urban centres and schools in relatively
remote areas to reflect the breadth of the sample. This selection method effectively
ensures the applicability of the study findings and enhances the generalisability and
explanatory power of the results in different educational settings [5].
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Table 3. Basic characteristics and distribution of the sample.

. Percentage of Academic Standard deviation of
grade sample size Age range .
male students performance averages academic performance
First grade 150 48% 12-13 85.6 8.2
second year in junior middle school 150 50% 13-14 86.3 7.8
Third year in junior middle school 150 52% 14-15 87.1 7.5
(grand) total 450 50% 12-15 86.3 7.8

3.2.2. Research tool development

The development of the research instrument is based on the theoretical model and
research needs, and a set of multi-dimensional and scientifically rigorous measurement
tools are designed around the core concepts of peer support and behavioural norms,
covering the measurement indicators of independent variables, mediating variables,
moderating variables and dependent variables. The design of the tools focuses on
ensuring the scientific validity and reliability of their content, which guarantees the
accuracy of the research data and the reliability of the conclusions. As shown in Table
4, the measurement tools developed include the Peer Support Scale, the Behavioural
Norms Questionnaire, and measurement indicators specifically for the moderating and
mediating variables.

The Peer Support Scale was constructed based on social support theory and
subdivided into three dimensions: emotional support, information support, and
behavioural support, with each dimension containing five entries, which were scored
using a Likert 5-point scale (1 indicating complete disagreement and 5 indicating
complete agreement) [6]. This design can comprehensively reflect the intensity of
multi-level support felt by students in group interactions, especially in the three core
domains of emotional communication, information sharing and behavioural
collaboration. To ensure the reliability and validity of the scale, the selection and
formulation of the entries were reviewed by multiple rounds of experts to ensure that
they could scientifically capture the reality of peer support.

The Behavioural Norms Questionnaire focuses on the three dimensions of Rule
Awareness, Social Adaptation and Task Completion, which are assessed through a
combination of questionnaires and actual behavioural observations. Specifically, the
Rule Awareness measure consists of a set of group rule test questions, in which
subjects are required to complete a rule identification and selection task under
standardised conditions, and their scores reflect their ability to understand and comply
with the rules. The social adaptation dimension is assessed by designing contextual
interaction tasks to record the quality of interaction and adaptability of students in
group activities; the task completion dimension adopts the completion time and
accuracy rate of the experimental tasks as quantitative indexes, which are recorded
and calculated in real time by the experimental platform to ensure the accuracy of the
data.

The measurement tool for the moderating variable behavioural inertia was
designed as a formula based on behavioural reaction time and deviation rate (Equation
(2)), aiming to quantify the stability and change trend of individual behavioural
adjustment. The formula derives behavioural inertia coefficients by analysing subjects’
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reaction times and deviation values across multiple stimulus tasks, thereby revealing
the sensitivity and inertia properties of behavioural patterns. To improve the reliability
of the instrument, the research team has referred to several standard measures in the
fields of behavioural science and educational psychology during the development of
the instrument, and conducted preliminary validation in small-scale trials.

i=1|Ti — T

Ib :_f (2)

where T; denotes the individual’s response time for the first i task, T, denotes the
standardized time, and n is the number of tasks.

All measurement tools were debugged in multiple rounds of pre-experimentation
and revised with the results of analyses of content validity and structural validity to
ensure the applicability and scientific validity of the tools. The comprehensiveness and
rigour of these measurement tools provided high-quality data support for the follow-
up study and laid a solid foundation for an in-depth analysis of the multi-level
influence mechanism of peer support on behavioural norms.

Table 4. Research instrument dimensions and measurement design.

dimension of

Number of

Tool name measurement entries Scoring methodology Key Features
Emotional support 5 Likert 5-point system Measuring _the intensity of emotional support received
by an individual
Peer Support Information Support 5 Likert 5-point system Frequency and quality of access to quantitative
Scale information
Behavioral support 5 Likert 5-point system Asses§|ng the level of support at the practical
behavioral level
sense of propriety 10 Task questionnaire scoring  Testing the degree of individual rule compliance
Code of Conduct  social adaptation 8 Contextual scoring method Measuring Individual Adaptation to Group Interaction

Questionnaire

Mission accomplished 6

Time and Accuracy

Measurement Assessing efficiency in accomplishing behavioral tasks

Behavioral Inertia
Measurement

stability

Quantitative analysis of the ease of behavioral

- Deviation rate formula .
adjustment

3.2.3. Data collection programs

The data collection protocol revolved around the characteristics of the
independent, mediating, moderating and dependent variables in the research model,
and was designed using a combination of questionnaires, experimental measurements
and behavioural observations to ensure the comprehensiveness and validity of the data.
Data on the independent variable peer support were collected through the designed
Peer Support Scale, which was administered by means of an on-site questionnaire that
was completed by the subjects in a standardised setting. The research team provided
uniform guidance to the subjects to ensure that they accurately understood the content
of the scale and completed the answers independently, thus ensuring the authenticity
and reliability of the data [7]. Rule awareness of the mediator variables was obtained
through a standardised rule test, which was designed based on a situational simulation.
Subjects were required to complete a series of rule recognition and behavioural choice
tasks within a limited period of time, and the results of the tasks were automatically
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recorded by the system and quantitatively scored according to the correct rate. The
social adaptation data comes from behavioural observation in the classroom and group
activities, and is scored by two specially trained observers, who record and score the
subjects’ interaction performance in real time, and take the average of the scores of
the two observers as the final result to ensure the objectivity and consistency of the
data. Task completion takes the accuracy and completion time of the experimental task
as quantitative indicators, and the experimental platform records data in real time
during the subjects’ completion of the task to further improve the accuracy of the
measurement.

Data collection of moderating variable behavioural inertia is based on the
calculation of reaction time and deviation rate. By designing a series of stimulus tasks,
such as the rapid response key press test, the subjects’ response latency and
behavioural deviation values are recorded. The data were processed using
computational formulas to derive stability indicators and trends reflecting behavioural
inertia properties [8]. This design can effectively capture the sensitivity of subjects’
behavioural adjustments and provide a reliable basis for analysing the moderation
effect.

Data on the dependent variable behavioural norms were collected through the
behavioural norms questionnaire, which covered the three core dimensions of rule
adherence, task completion and social adaptation. The data were collected by
combining quantitative results from scale scores and actual behavioural observations,
with the scale portion being filled out by the participants in the questionnaire and the
behavioural observation portion being recorded in real time by trained observers. The
data collected were standardised and adjusted to a format suitable for subsequent
statistical analysis to ensure the scientific validity of the results.

3.3. Measurement and evaluation
3.3.1. System of measurement indicators

The construction of the measurement indicator system is based on the research
objectives and theoretical framework, covering the four dimensions of independent
variables, mediating variables, moderating variables and dependent variables, and
seeks to reflect the comprehensiveness and precision of the research (see Table 5).
This system was designed with full consideration of the combination of theory and
empirical analysis, and provided reliable support for the quantification of the research
variables through clear indicator stratification and scientific measurement methods.

The independent variable peer support was subdivided into three core indicators:
emotional support, information support and behavioural support. Emotional support
reflects the emotional care and identification that individuals receive in the group;
information support focuses on the quality and frequency of information sharing
among peers; and behavioural support assesses collaboration in specific task
performance. Each indicator was scored on a 5-point Likert scale, and data were
obtained through a self-assessment questionnaire whose entries were reviewed by
experts to ensure their scientific validity and relevance, in order to quantify the
performance of peer support at different levels.

Mediating variables included rule awareness, social adaptation, and task
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completion. The rule awareness indicator consisted of rule recognition rate and rule
compliance rate, which were obtained through standardised situational tests; the rule
recognition rate was calculated based on the proportion of subjects who answered the
test correctly, while the rule compliance rate was derived from the proportion of
subjects who actually complied with the rules in the simulated task. Measures of social
adaptation centred on interpersonal interaction scores and performance of adaptive
behaviours, which were scored by an observation record sheet, combining subjective
evaluations by observers and objective behavioural performance to ensure the
accuracy and consistency of the data. The indicators of task completion are recorded
through the accuracy and completion time of the experimental tasks, and the
experimental platform monitors the subjects’ task performance in real time and
automatically calculates the relevant data [9].

The indicator system of moderating variable behavioural inertia takes
behavioural reaction time and deviation rate as the core, reflecting the stability and
change characteristics of behavioural inertia through the design of series of tasks.
Reaction time is calculated by recording the length of the subject’s response to external
stimuli, and deviation rate is derived from the proportion of deviation of behavioural
execution from the expected trajectory. Such quantitative indicators provide a basis
for analysing the moderating role of behavioural inertia in behavioural regulation.

Measurement of the dependent variable, behavioural norms, consists of three
Level 1 indicators, rule compliance, social adaptation and task completion, and
extends to two Level 2 indicators, behavioural consistency and norm adaptation. The
first-level indicators were completed by direct questionnaire scores and behavioural
observation records, while the second-level indicators integrated the scores of each
dimension to reflect behavioural consistency and group adaptability. Ultimately, all
data were standardised to provide a comparable and accurate numerical basis for
subsequent analyses. The design of the overall measurement index system achieves an
effective combination of theory and practice, providing a solid quantitative foundation
for the study.

Table 5. Definition and calculation of measurement indicators.

;ﬁﬁgaﬁr :;ﬁ:iviilaiors Secondary indicators Data sources Calculation method or measurement tool
Emotional support gs:afs:gzsrfr?;irp:nt Likert 5 out of 5 reviews
mdgpendent Peer Support Information Support Se'f'f’.‘ssess.me”t Likert 5 out of 5 reviews
variable questionnaire
Behavioral support iﬁ:afs:gzsnens:irp:m Likert 5 out of 5 reviews
" Rule recognition rate  situational testing Number of correct answers/total number of tests
sense 0
propriety Compliance rate situational testin Number of times the behavior conformed to the rules/total
P g number of behaviors
. . Interpersonal Behavioral . .
mte_rrgledlary social Interaction Score Observations Observation Record Sheet Scoring
variable .
adaptation Adaptive Behavior Behavioral . .
Performance Observations Observation Record Sheet Scoring
Mission accuracy Experimental tasks ~ Number of correct tasks/total tasks

accomplished

Completion time

Experimental tasks

Average completion time
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Table 5. (Continued).

Type of !_ev_el 1 Secondary indicators  Data sources Calculation method or measurement tool
indicator indicators

merrator inertia Behavioral deviation Experimental tasks Deviation rate formula

variable rate

implicit variable  standard

Behavioral consistency

Normative adaptation

Questionnaires and

. Behavioral consistency scores
Observations y

Questionnaires and

Observations Normative adaptation scores

3.3.2. Evaluation criteria

The evaluation criteria were formulated based on the research objectives and the
measurement index system, combined with the scientific principles of statistics and
behavioral science, and covered the four key dimensions of data validity, reliability,
sensitivity and differentiation. Validity evaluation mainly includes content validity
and structural validity, content validity through expert review to score the relevance
and scientificity of the entries of the measurement tool and calculate the content
validity index (CVI) (see Equation (3)), structural validity using validated factor
analysis to assess the convergent and discriminant validity of the measurement
indicators, and the model fitness indicators, such as CFl, TLI, RMSEA, etc., are
required to meet the standardized values [10].

The number of items that meet the standards

I = 3
v Total number of entries )

Reliability evaluation calculates the internal consistency of the entries through
the Cronbach o coefficient, and a reliability coefficient of 0.7 or higher is considered
standard, while the stability of the instrument is verified through the split-half
reliability method. The sensitivity criterion emphasizes the responsiveness of the
measurement tool to small behavioral differences, which is expressed by whether the
scale’s scoring range covers the distribution of characteristics of the research subjects;
the differentiation is determined by the significance test of the difference in the scores
between different groups of characteristics, and the variability of the distribution of
the variables between groups is evaluated by using the independent samples t-test or
the ANOVA analysis. The specific parameters are shown in Table 6.

Table 6. Specific requirements and methodology for evaluation criteria.

Z\_/aluat_lon Specific criteria Methodology and indicators standard value
imension
o CVI Expert Review Scoring >0.8
validity ) o o )
Model fitness indicators (CFI/TLI, etc.) Validation factor analysis CFI>0.9, TLI > 0.9, RMSEA <0.08
Cronbach’s alpha coefficient Internal consistency testing >0.7
reliability i
half confidence Correlation of scores between 507
the two groups
sensitivities  Ability to detect behavioral differences Scoring range and distribution Overall coverage
distinctiveness Significance of differences in scores between groups t-test or ANOVA p <0.05
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3.3.3. Reliability tests

The results of the reliability test in Table 7 indicate that the research instrument
achieved a high level of structural validity and internal consistency, with good
measurement reliability and validity [11]. The structural validity of the measurement
instrument was assessed by validated factor analysis (CFA), and the model fit indices
for the independent variable peer support, the mediating variable rule awareness and
social adaptation, the moderating variable behavioral inertia, and the dependent
variable behavioral norms met the criteria, and the model fit indices were shown to be
CFI =0.942, TLI = 0.927, and RMSEA = 0.047, which indicated that the model had
good convergent validity and discriminant validity. In the reliability analysis,
Cronbach’s alpha coefficient was used to assess the internal consistency of the scale
entries, and the results showed that the alpha coefficient of the Peer Support Scale was
0.91, the Rule Awareness Questionnaire was 0.87, the Social Adaptation Assessment
Scale was 0.89, the Behavioral Inertia Measurement Instrument was 0.85, and the
Behavioral Norms Questionnaire was 0.93, and all dimensions exceeded the reliability
standard value of 0.7. In addition, split-half reliability analysis further verified the
stability of the scales, with split-half reliability coefficients above 0.8. The validity test
also included the CVI, which was calculated through the expert group scores, and the
results showed that the overall content validity index was 0.88, and the scores for each
entry ranged from 0.82 to 0.92, which met the scientific requirements for the
development of the research instrument.

Table 7. Results of the reliability test.

Gauge

Model fit indicators

Cronbach’s alpha coefficient Split-half confidence interval CVI (CEI/TLI/RMSEA)

Peer Support Scale

Rules Awareness Questionnaire
Social Adaptation Assessment Form
Behavioral Inertia Measurement

Code of Conduct Questionnaire

0.91 0.84 0.88 0.942/0.927/0.047
0.87 0.82 0.85 0.942/0.927/0.047
0.89 0.83 0.86 0.942/0.927/0.047
0.85 0.81 0.84 0.942/0.927/0.047
0.93 0.88 0.90 0.942/0.927/0.047

4. Experimental results and analysis

4.1. Data analysis
4.1.1. Descriptive statistical analysis

The results of the descriptive statistical analysis revealed the overall
characteristics of the study sample and the distribution of each measured variable,
laying the foundation for subsequent inferential statistical analysis (see Table 8) [12].
The study sample consisted of 450 students covering three grades with a nearly
balanced gender ratio of 50% boys and 50% girls. The age distribution was between
12 and 15 years old, with a mean of 13.5 years old and a standard deviation of 0.8
years old, indicating a good tendency for the sample to be concentrated with moderate
dispersion in age. The mean value of the total score of the Peer Support Scale was 3.92,
and the standard deviation was 0.65, of which the mean values of the three dimensions
of emotional support, information support, and behavioral support were 3.88, 3.95,

10
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and 3.93, respectively, and the scores among dimensions were close to each other and
distributed more evenly. The mean value of the total score of the behavioral norms
guestionnaire was 86.3, with a standard deviation of 7.8, and the mean values of the
three dimensions of rule awareness, social adaptation and task completion were 85.7,
86.5 and 86.8, respectively, indicating that the behavioral norms showed a higher
overall level and consistency in the sample group. The mean reaction time of the
behavioral inertia index was 1.28 s, with a standard deviation of 0.23 s and a deviation
rate of 6.5%, indicating that the majority of the subjects were more stable in their
behavioral adjustment.

Table 8. Descriptive statistics of the main variables of the sample.

variable name

average value  (statistics) standard deviation minimum value ~ maximum values

(a person’s) age

Total Peer Support Score
Emotional support

Information Support

Behavioral support

Total Behavior Score

sense of propriety

social adaptation

Mission accomplished

Behavioral inertia reaction time (s)

Behavioral inertia deviation rate (%)

135 0.8 12 15
3.92 0.65 2.1 5.0
3.88 0.62 2.0 5.0
3.95 0.68 2.2 5.0
3.93 0.66 21 5.0
86.3 7.8 65 98
85.7 8.0 63 97
86.5 7.5 66 98
86.8 7.9 65 99
1.28 0.23 0.85 1.95
6.5 1.2 4.2 8.9

4.1.2. Correlation analysis

The results of the correlation analysis in Figure 1 show that there is a significant
positive correlation between peer support and behavioral norms, and the dimensional
variables also show different degrees of correlation. By calculating the Pearson
correlation coefficient, the correlation coefficient between the total score of peer
support and the total score of behavioral norms was 0.76 (p < 0.01), indicating that the
improvement of peer support can significantly contribute to the level of students’
behavioral norms [13]. Further analysis showed that among the three dimensions of
peer support, information support had the highest correlation with behavioral norms,
with a correlation coefficient of 0.72 (p < 0.01), and the correlation coefficients of
emotional support and behavioral support were 0.68 and 0.70 (p < 0.01), respectively,
suggesting that the information dimension of support is the most prominent in guiding
normative behavior. The correlation coefficients of the mediating variables rule
awareness, social adaptation, and task completion with the total score of behavioral
norms were 0.63, 0.71, and 0.69 (p < 0.01), respectively, reflecting the key role of
mediating variables in the formation of behavioral norms. The correlation coefficient
between the moderating variable behavioral inertia and behavioral norms was —0.41
(p < 0.01), indicating that the lower the behavioral inertia, the more flexible the
students’ behavioral adjustments are and the higher the level of behavioral norms.

11
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Carrelation Coefficient

Figure 1. Heat map of variable correlation.

4.1.3. Factor analysis

The results of factor analysis showed that the study variables could be grouped
into three main factors corresponding to the core dimensions of peer support,
behavioral norms, and moderating variables [14]. As shown in Table 9, the public
factors were extracted using principal component analysis (PCA), and the cumulative
variance contribution rate reached 73.2%, indicating that the extracted factors were
able to better explain the commonalities among the variables. The Kaiser-Meyer-Olkin
(KMO) test value was 0.87, and the Bartlett’s test of sphericity was significant (p <
0.001), which indicated that the sample data were suitable for factor analysis. In the
factor loading matrix, Factor | mainly covers the three dimensions of peer support,
with loadings of 0.82, 0.85 and 0.88 for emotional support, information support and
behavioral support, respectively; Factor Il focuses on the three dimensions of
behavioral norms, with loadings of 0.79, 0.81 and 0.84 for rule awareness, social
adaptation and task completion, respectively; and Factor 111 is highly correlated with
the moderator variable behavioral inertia, the loadings for reaction time and deviation
rate were 0.76 and 0.74, respectively, indicating a strong independence of the
moderator variables [15].

Table 9. Load matrix after factor rotation.

variable name Factor | (peer support) Factor 11 (Behavioral norms) Factor 111 (behavioral inertia)
Emotional support 0.82 0.24 0.15
Information Support 0.85 0.18 0.13
Behavioral support 0.88 0.20 0.12
sense of propriety 0.19 0.79 0.14
social adaptation 0.22 0.81 0.11
Mission accomplished 0.17 0.84 0.18
response time (technology) 0.12 0.15 0.76
deviation rate 0.14 0.11 0.74

Figure 2 shows the variance contribution rate of each factor in the factor analysis,
and the contribution rates of the first three factors are 32.4%, 25.6% and 15.2%,
respectively, with a cumulative contribution rate of 73.2%, which indicates that these

12
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three factors are able to effectively explain the main information of the data. The
inflection point marked by the red dotted line shows that the best number of factors
extracted is three, and the contribution rate of the rest of the factors is rapidly
decreasing and leveling off, indicating that these factors have a weaker role in
explaining the data [16].

30
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Variance Contribution (%)

10

!
1 2 3 4 5 6 7 8
Factors

Figure 2. Gravel plot: factor variance contributions.

4.2. Model validation
4.2.1. Results of hypothesis testing

The results of hypothesis testing showed that the hypotheses in the research
model were statistically validated, and the path relationships between the variables
were significant and in line with theoretical expectations [17]. As shown in Table 10,
the results of the path analysis through structural equation modeling (SEM) indicate
that peer support has a significant direct positive effect on behavioral norms (path
coefficient = 0.42, p < 0.001), which supports hypothesis one. Peer support has an
indirect effect on behavioral norms through three mediating variables: rule awareness,
social adaptation, and task completion, with a total indirect effect of g = 0.36, p <
0.001, of which the mediating effect of social adaptation is the largest (8 = 0.15, p <
0.01) [18], and the mediating effects of rule awareness and task completion are § =
0.12,p<0.01 and #=0.09, p <0.05, respectively. Behavioral inertia had a significant
moderating effect on the relationship between peer support and behavioral norms
(interaction term =—0.27, p < 0.01), as shown by the more significant effect of peer
support in the low behavioral inertia group. The overall fit index of the model was
good, y2/df = 2.12, CFI =0.947, TLI = 0.932, RMSEA = 0.048 indicating that the
model has good fit and explanatory power [19].

Table 10. Results of hypothesis testing.

suppose that...

pathway relationship

Path factor (f)

Significance (p value)

Test results

H1
H2
H3
H4
H5

Peer support — behavioral norms 0.42 <0.001 be in favor of
Peer support — rule awareness — behavioral norms 0.12 <0.01 be in favor of
Peer support — social adaptation — behavioral norms 0.15 <0.01 be in favor of
Peer support — task completion — behavior 0.09 <0.05 be in favor of
Peer support xbehavioral inertia — behavioral norms -0.27 <0.01 be in favor of
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4.2.2. Path analysis results

The results of the path analysis showed that the direct, indirect and total effects
of the model were significant, and the standardized coefficients of the paths reflected
the strength and direction of the effects among the variables [20]. As shown in Table
11, for the direct effect, the path coefficient of peer support on behavioral norms was
0.42 (p < 0.001), and the path coefficients of the mediating variables of rule awareness,
social adaptation, and task completion were 0.48, 0.51, and 0.46 (p < 0.001),
respectively, which indicated that the strength of peer support’s influence on these
mediating variables was more balanced. The decomposition of indirect effects showed
that peer support had a cumulative effect on behavioral norms through mediating
variables, with the largest proportion of indirect effects through social adaptation at
0.26, accounting for 38.2% of the total effect, and indirect effects through rule
awareness and task completion at 0.22 and 0.19, accounting for 32.4% and 29.4% of
the total effect, respectively. The total effect was calculated as the superposition of the
direct and indirect effects, and the result was 0.89, indicating that the overall
contribution of peer support to behavioral norms is significant and theoretically
meaningful [21].

The results of the analysis of the moderating effect showed that the effect of
behavioral inertia on the path was asymmetric, and when behavioral inertia was low,
the effect of peer support on rule awareness and social adaptation was more significant,
with the path coefficients elevated to 0.53 and 0.58, respectively, whereas the path
coefficients in the high-behavioral inertia condition were reduced to 0.42 and 0.44,
indicating that behavioral inertia can significantly weaken the strength of the effect of
peer support [22].

Table 11. Path effect decomposition and significance levels.

trails directeffect  indirect effect  aggregate effect Level of significance (p-value)
Peer support — behavioral norms 0.42 0.47 0.89 <0.001

Peer support — rule awareness 0.48 - 0.48 <0.001

Peer support — social adaptation 0.51 - 0.51 <0.001

Peer support — task completion 0.46 - 0.46 <0.001

Awareness of rules — behavioral norms - 0.22 0.22 <0.01

Social Adaptation — Behavioral Norms 0.26 0.26 <0.01

Task completion — Behavioral norms 0.19 0.19 <0.05

4.2.3. Model fit tests

The results of the model fit test show that the research model has a good overall
fit, and all the fit indicators reach the recommended range of values, indicating that
the model structure is reasonable and can effectively explain the relationship between
the variables [23]. Among the absolute fit indicators in Table 12, y?/df is 2.18,
which is smaller than the recommended standard value of 3.0, indicating that the
model has better parsimony. The value-added fit indicators such as CFl and TLI are
0.947 and 0.933 respectively, which are higher than the recommended criterion of 0.90,
indicating that the model is improving in fitting the data. The Root Mean Square of
Error Approximation (RMSEA) is 0.045, which is less than the recommended standard
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value of 0.05, indicating that the model fits the overall data with less error. The
Goodness of Fit (GFI) and Adjusted Goodness of Fit (AGFI) were 0.910 and 0.892,
respectively, which were both close to 0.90, reflecting that the model maintains a high
level of fit while explaining the observed data. The standardized residual root mean
square (SRMR) was 0.032, which is less than 0.08, indicating that the model has a
small residual error and a high degree of fit to the data.

Table 12. Results of model fit indicator test.

Indicator name test value Recommended Criteria Evaluation of results
x%/df 2.18 <30 talented

CFI 0.947 >0.90 talented

TLI 0.933 >0.90 talented

RMSEA 0.045 <0.05 talented

GFlI 0.910 >0.90 favorable

AGFI 0.892 >0.85 favorable

SRMR 0.032 <0.08 talented

4.3. Discussion of results

Discussion of results Based on the experimental data and model analysis, the
multi-level influence mechanism of peer support in students’ behavioral norms and its
theoretical significance were comprehensively revealed [24]. The direct effect analysis
in Table 13 shows that peer support significantly improves behavioral norms by
enhancing individuals’ emotional connection and behavioral coordination, which is
consistent with the basic assumptions of social support theory and validates the role
of supportive feedback in group interaction in promoting rule compliance and task
completion. Indirect effects further revealed the mediating roles of rule awareness,
social adaptation, and task completion between peer support and behavioral norms,
especially the mediating effect of social adaptation accounted for the highest
percentage, suggesting that the quality of individuals’ interactions in groups directly
affects the stability and consistency of behavioral norms. The mediation analysis
results confirmed that rule awareness, social adaptation, and task completion
significantly mediate the relationship between peer support and behavioral norms,
with varying degrees of effect [25]. Structural equation modeling (SEM) demonstrated
that peer support positively influenced rule awareness (f = 0.48, p < 0.001), social
adaptation (6 = 0.51, p < 0.001), and task completion (5 = 0.46, p < 0.001). These
mediating variables, in turn, enhanced behavioral norms, with social adaptation
exhibiting the strongest indirect effect (4 = 0.15, p < 0.01), followed by rule awareness
(#=0.12, p<0.01) and task completion (8 = 0.09, p < 0.05). The total indirect effect
accounted for 39.4% of the overall relationship, confirming that peer support improves
behavioral norms primarily through fostering stronger social interactions, reinforcing
rule adherence, and improving task execution. To translate these findings into
educational practice, structured peer collaboration programs can be designed to
enhance social adaptation, rule reinforcement initiatives can strengthen students’ rule
awareness, and task-based peer learning models can be implemented to improve task
completion rates. These interventions will facilitate more effective behavioral
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regulation, leading to long-term improvements in students’ adherence to behavioral
norms. By refining these educational strategies, institutions can optimize peer
dynamics to create a more structured and supportive learning environment [26].

Table 13. Proportionate analysis of overall effect contribution.

Type of effect Peer support direct effect Intermediation effects (total) moderating effect  aggregate effect

Proportion of contribution (%) 47.2 394 134 100

5. Conclusion

Based on the biomechanical model, the study comprehensively analyzes the
influence mechanism of peer support on students’ behavioral norms. Through the
construction of theoretical models and empirical analysis, the multi-level role of peer
support was verified, and the key role of variables such as behavioral inertia and rule
awareness in the formation of behavioral norms was revealed. The experimental
results enrich the theoretical foundation of behavioral regulation and provide a
scientific basis for optimizing intervention design in educational practice. In the future,
we can further expand the scope of the model, explore the effects of individual
differences, cultural background and dynamic environment on the regulation of
behavioral norms, construct a more universal model of behavioral norms development,
and provide theoretical support for the in-depth integration of social interactions and
educational interventions.
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