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Abstract This paper takes Henan local culture as an example to explore the impact of the integration of cultural
resources and modern technology on cultural heritage. First, based on factor analysis, five common factors were
extracted from the 12 evaluation factors of the integration of cultural resources and modern technology, named
cultural diversity, current status of cultural resource inheritance, application of digital technology, application of
intelligent technology, and cultural participation. Next, the five common factors were used as independent variables,
and villagers' willingness to preserve cultural heritage was used as the dependent variable. Pearson's correlation
coefficient was employed to explore the correlation between the variables. Finally, a multiple linear regression model
was constructed to analyze the relationship between the independent and dependent variables. Based on the
analysis of the multiple linear regression model, it was found that the regression coefficients corresponding to the
five common factors all had a significant positive impact on villagers' willingness to inherit culture. Among them,
digital technology application (36.3%), intelligent technology application (26.3%), and cultural participation (22.1%)
had a significant influence on villagers' willingness to inherit culture.

Index Terms factor analysis, Pearson correlation coefficient, multiple linear regression, cultural inheritance

. Introduction

Henan Province is located in central China and is one of the cradles of Chinese civilization, boasting abundant local
cultural resources. With the rapid development of the social economy and the acceleration of modernization, the
protection and inheritance of Henan's local cultural resources face new challenges [1]-[4]. The protection and
inheritance of local cultural resources are of great significance for maintaining the diversity of ethnic cultures,
promoting cultural exchange and mutual learning, and enhancing cultural soft power [5], [6].

Inheritance is a crucial guarantee for the continuous development of Henan's local cultural resources, and
advancements in modern technology have opened up new possibilities for this inheritance [7], [8]. For example,
the development of digital resources, such as digital museums, digital libraries, and digital archives [9]. These digital
resources enable more convenient access to and dissemination of Henan's local culture, such as browsing
collections from museums and libraries across the country through online platforms [10]-[12]. Additionally, there are
diverse online cultural activities, such as online cultural performances and exhibitions [13]. These digital resources
not only expand the dissemination channels for the inheritance of Henan's local cultural resources but also inject
new vitality into cultural inheritance [14], [15]. In the process of integrating cultural resources with technology, it is
crucial to find a balance, which means respecting tradition while encouraging innovation [16], [17]. While innovation
is always necessary, we must not allow tradition to lose its unique charm [18]. The preservation of culture should
begin with classical methods, and the transmission of cultural classics requires a historical perspective [19]. The
inheritance of Henan's local cultural resources requires the dedication and perseverance of generation after
generation. If we only pursue the cold technology of the future, the responsibility of cultural inheritance may be
neglected or forgotten [20]-[22]. Encouraging innovation does not necessarily mean abandoning tradition; new
technologies can also be improvements to tradition, creating more possibilities.

The study takes County A in Henan Province as an example to explore the promotional effect of combining local
cultural resources with modern technology on cultural heritage. After conducting reliability and validity tests on the
questionnaire data, factor analysis was used to extract common factors through maximum variance rotation. The
extracted common factors were used as independent variables, and villagers' willingness to preserve cultural
heritage was used as the dependent variable. Pearson's correlation coefficient was used to analyze the correlation
between the variables. Subsequently, a multiple linear regression model was established to determine the impact
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of the integration of cultural resources and modern technology on villagers' willingness to preserve cultural heritage.

. Method

In order to explore whether the integration of Henan's local cultural resources with modern technology can effectively
promote cultural heritage, this chapter provides a detailed introduction to the methods involved in the research
process.

Il. A.Factor analysis method

Factor analysis (FA) is a model analysis method that can extract common factors that cannot be directly observed
but influence the changes in observable variables. The extracted common factors can reflect most of the information
of the original variables, thereby simplifying the variables to a certain extent, reducing the number of variables, and
reinterpreting the original variables [23]. There are two main methods of factor analysis: confirmatory analysis and
exploratory analysis. In confirmatory factor analysis, it is assumed that certain factors are related to the
measurement items. In contrast, exploratory factor analysis does not require any prior assumptions about the
relationships between factors and measurements. Instead, it relies on data analysis to determine the results, with
the most typical method being principal component analysis.

Il. A. 1) Factor analysis model
The factor analysis model is described as follows:

The original P variables are expressed as a linear combination of m factors. Let the 7 original variables be
X, X5,,X, . We seek to find m factors (m<p) as F,F,,---,F, . The relationship between the principal
components and the original variables is expressed as:

X, =a,F +a,Fy+-+a,F, +&
Xy =ay F+anlb, +-+a,,F, +&

(1)

Xp = aplF1 -i-asz2 +---+amem +é,

In the above relationship:

(a) X =(X;,X,,--,X,) is P original observable variables, with a mean of 0 and a standard deviation of 1,
belonging to standardized variables.

(b) F=(h,F,,,F,) represents m factor variables, where " <P, which are unobservable variables, i.e.,
common factors, that explain the correlations among variables and are shared by all observed variables.

(c) a; is the factor loading, which refers to the loading of the ith observed variable on the jth common factor.

(d) €, =(&.62,++,€,) is a special factor that cannot be explained by common factors and can be used as a
substitute.

Since the factor analysis model not only applies to variables but also assumes that common factors and special
factors are independent of each other, and special factors are orthogonal, it is also referred to as the R -type
orthogonal model, with the formula as follows:

X=AF+¢ )

In the equation, F is called the common factor of X and can be understood as m mutually perpendicular
coordinate axes in high-dimensional space. 4 is the factor loading matrix. ¢ is a special factor representing
factors other than common factors.

(a) Common assumptions:

E(F)=0,var(F)=1,
E(g):O,Var(g):D:diag(glz,gzz,sf,---,gﬁ) (3)
cov(F,e)=0

As can be seen from the above formula, there is no correlation between the common factors and the specific
factors, and they are also mutually independent.

(b) Variable commonality

Variable commonality reflects the proportion of the total variance of the original variable X; explained by all
common factor variables, that is:
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m

=Y & (i=12:p) (4)

Jj=1

In the above equation:

a) h,.2 : The proportion of variance explained by the common factor relative to the original variables.

b) giz: The portion of the variance of the original variables that cannot be explained by the common factors.

(c) Variance contribution rate of common factors

The variance contribution of common factor £; is defined as the sum of the squares of the elements in the Jth
column of the factor loading matrix 4, i.e.:

P
S;=2 45 (j =12 .m) (5)

The variance contribution rate of the common factor £ indicates the importance of the factor.

ll. A.2) Calculation steps for factor analysis
(1) Select indicators. Select variable indicators based on the research objectives of this paper.

(2) Test whether the variable indicators are suitable for factor analysis. Therefore, the variables are first subjected
to KMO measurement and Bartlett's test. The range of KMO measurement values can determine whether the
variables are suitable for factor analysis.

(3) Factor extraction. The number of factors can be determined based on the cumulative contribution rates of the
first m principal components. The most commonly used method is principal component analysis (PCA) for factor
extraction. If the number of factors cannot be determined, the orthogonal rotation method with maximum variance
should be used. Factors are rotated using the maximum variance rotation method to ensure that the loadings of
each common factor exhibit significant differences.

(4) Calculate factor scores. Factor scores are calculated using methods such as linear regression combinations,
weighted least squares, and regression analysis.

(5) Calculate composite scores. Common factors still reflect villagers' satisfaction levels from various aspects but
cannot provide a comprehensive evaluation. Therefore, composite scores are calculated using the variance
contribution rates of each common factor as weights. The composite evaluation indicator function is obtained
through the linear combination of common factors:

wF +w,FE, +---+w F
171 252 m- m (6)

W+ W,y W,

F

In the formula, w; is the variance contribution rate of the common factor before or after rotation.
(6) Score ranking. The score ranking can be calculated using the comprehensive score.

Il. B.Correlation Analysis

Correlation analysis, as a statistical analysis technique, aims to explore the intrinsic relationship between two or
more variables. It helps us understand the correlation and directional strength between variables and quantifies this
correlation through the calculation of correlation coefficients [24]. Correlation is categorized into three types: positive
correlation, negative correlation, and no correlation. Assuming a linear correlation exists, the correlation coefficient
serves as a statistical indicator reflecting the degree of closeness between two variables, denoted by ». When r
is greater than 0, it indicates a positive correlation between the variables. When r is less than 0, it indicates a
negative correlation between the variables. When r equals 0, it indicates no linear correlation between the
variables.

Through correlation analysis, we can gain insights into the interrelationships between variables and use the
values of one variable to estimate the possible values of another variable, which is of great value. This paper will
use Pearson's correlation coefficient for correlation analysis.

Pearson's correlation coefficient, also known as the product-moment correlation coefficient, is a measure used to
quantify the degree of linear correlation between two variables x and y. Itis a value between 1 and -1, where 1
indicates a perfect positive correlation. When studying the relationship between two variables, covariance can reveal
their overall trend of change. When x increases, whether y changes in the same direction or decreases in the
opposite direction—that is, when x increases, y also increases—indicates that the two variables exhibit a
positive correlation, and the covariance is positive. If x increases but y decreases in the opposite direction, it
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indicates an inverse relationship, and the covariance is negative. Covariance can be expressed as:

n

Cov=">" (x,~%)(y,~ ) (7)

i=1

Therefore, covariance can be used to represent the correlation between two variables. However, the value of
covariance is affected by dimensions, so we need to further introduce the Pearson correlation coefficient. This
coefficient eliminates the influence of dimensions by calculating the product of the standard deviations of variables
x,y, thereby more accurately reflecting the degree of linear correlation between the two variables. From another
perspective, the Pearson correlation coefficient is a special type of covariance, and its formula is:

Cov(x,y)
r = Corr(x,y) 5;5}. (8)
Il. C.Multiple linear regression model
Multiple linear regression is an important linear regression model commonly used for parameter estimation and
prediction variables. It is widely used in the field of data analysis to predict and analyze the relationships between
multiple variables. The model assumes that the independent variables and dependent variables are linearly
correlated and that a linear function can be used to describe the relationship between them [25].

(1) General form of the multiple linear regression model:

y=B+Bxi+hxt -+ fx,+e 9)

Among them, & is a random disturbance term, and E(¢)=0.
Assuming that » independent samples are observed, resulting in » sets of observed data, for each sample,
equation (9) is expressed as:

Vi =Po+ Bixy + Poxpp +o+ X, + &, 1=12,.n (10)

The above multiple linear regression equation can also be expressed as a matrix:

Y=Xp+e (11)
Among them:

Y:(yl,y2,~~~,yn)T (12)

1 X, X, - le
X:? X'21 X'zz X.Zp (13)

LKy K e X,
B=5o B PoB,) (14)
e=(el,ez,---,en)T (15)

(2) Parameter estimation of the multiple linear regression model

Based on the principle of the least squares method, the model parameters are estimated by minimizing the error
square @ and so that the sum of the squares of the residual values ¢ between the estimated values 7; and
the observed values y; is minimized, i.e., @ is minimized:

0= (3-5) e =(r-xp) (r-x5) (16)
i=1

The estimated value /3 of the regression parameter £ in equation ([16) is obtained as follows:

p= (XTX)_I Xy (17)
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(3) Significance test for multiple linear regression models
A significance test is a statistical test used to determine whether the coefficients of each variable in a regression
equation are significant. It compares the significance level corresponding to the test statistic to determine whether
the coefficient is significant, thereby determining whether the variables in the regression equation are meaningful.
a) Significance test of the regression equation
The sum of squared deviations from the mean of the dependent variable SS; can be decomposed into two parts:

N -2 N 2 N s =
SSTZZ(J’;'_)’) ZZ(J’i_Y[) +Z(y_y)2 (18)
i1 i1 i1
=88, +S85;

Degrees of freedom are also divided into two parts, of which the degrees of freedom of regression are the number
of independent variables:

dfg = p,dfy =dfy —dfg =(n=)—p=n-p-1 (19)

Thus, calculate the two parts of the mean square sum in equation () separately:

MSg =SS/ dfy =Y (5 =¥V / p (20)
i=1

MSy =SS /dfy =Y (3 =$)" [ (n=p-1) (21)
i=1

The F statistic is generally used to test whether a multiple regression equation is meaningful. When the null
hypothesis of the hypothesis test is true, the test statistic should follow the F distribution, with degrees of freedom
(p,n—p-1), and the expression is:

 MS,
MS,

F

~F(p,n-p-1) (22)

Atthe « significance level, if the absolute value of the F statistic is greater than or equalto F_,(p,n—p-1),
the null hypothesis is rejected, indicating that there is a good linear significant relationship between the independent
variable and the dependent variable.

b) Significance test of regression equation coefficients

If the significance test of the multiple regression equation passes, it does not necessarily mean that all partial
regression coefficients f5;(/ =12,--,p) are meaningful. Each partial regression coefficient must be tested for
significance. Generally, the ¢ statistic is used to test the significance of the regression coefficients. When the null
hypothesis of the hypothesis test holds, the test statistic follows a ¢ distribution with (z2—1) degrees of freedom:

BB
t,=—L—L,j=12,,p (23)
S,‘g‘

Among them:

55, =¢yMSg (24)

¢; isthe Jth element on the diagonal of the matrix (X7 .x)™.

At the @ significance level, if the absolute value of the ¢ statistic is greater than or equal to ?,,,(n—1), reject
the null hypothesis and conclude that the J th partial regression coefficient B, is significantly different from zero,
i.e., the linear effect of the independent variable X; on the dependent variable Y is significant.

lll. Results and Discussion
This chapter primarily employs statistical analysis methods such as factor analysis, Pearson correlation coefficient
analysis, multiple linear regression analysis, mean analysis, and significance analysis using SPSS 23.0 statistical
analysis software to conduct data statistical analysis.

(1) Factor Analysis
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Factor analysis is a multivariate statistical method that utilizes the concept of dimensionality reduction to
reorganize original variables into a set of new, mutually independent composite variables while minimizing
information loss. In this study, after conducting reliability and validity tests on the scale data from the survey
questionnaire, principal component analysis was used to extract common factors through maximum variance
rotation, and exploratory factor analysis was conducted using the factor loading matrix to verify the scientific
rationality of the questionnaire scale design. Additionally, confirmatory factor analysis was conducted based on the
average variance extracted (AVE) and composite reliability (CR) of each dimension scale to verify the convergent
validity of the questionnaire scale.

(2) Pearson correlation coefficient analysis

Pearson correlation coefficient analysis is an important type of correlation analysis. It is primarily used to measure
and describe the strength of relationships between variables, with the characteristics of having no strict
requirements on data distribution and being insensitive to outliers [26]. It is suitable for exploring the factors
influencing Henan villagers' willingness to inherit culture and analyzing the correlation between perceived intention
and willingness to inherit.

(3) Multiple linear regression analysis

Multiple linear regression, as a commonly used regression analysis method, is a statistical analysis method for
examining the deterministic dependent relationship between multiple independent variables and one dependent
variable. By establishing a regression model for villagers' willingness to preserve cultural heritage using multiple
linear regression, and verifying the reliability of the regression model based on the measured parameters, it is
possible to determine whether the integration of cultural resources with modern technology has a causal relationship
with villagers' willingness to preserve cultural heritage.

lll. A. Data processing

This survey was conducted in County A, Henan Province, with a questionnaire administered to 200 villagers in the
area. Males accounted for 48.5% of the total sample, while females made up 51.5%, resulting in a balanced gender
ratio. The surveyed villagers spanned three generations—young, middle-aged, and elderly—but were
predominantly middle-aged and elderly, with the majority concentrated in three age groups: 31-40 years old, 41—
50 years old, and 51-60 years old (together accounting for 70% of the sample). Over half (59%) of the respondents
had lived in the surveyed village for more than 20 years. Among them, 73.2% of the villagers had an educational
attainment of junior high school or high school (or vocational school), while only 9.6% had an educational attainment
of elementary school or below. The primary occupations of the surveyed villagers were self-employment (40.3%),
employment in enterprises or public institutions (16.6%), and farming (15.3%). County A has a thriving population,
with 71.1% of households having four or more members. The majority of households have annual incomes of 30,000
to 80,000 yuan (16.9%) and 80,000 to 150,000 yuan (36.8%), indicating that the overall material and cultural living
standards are at a moderately prosperous level. Based on the demographic characteristics and social attributes of
the sample population, the survey data collected is considered ideal, with uniform sampling, typicality, and
randomness, making it highly valuable for data analysis and conducive to subsequent differential analysis.

lll. B. Reliability and validity analysis

This questionnaire is designed to assess 12 aspects of cultural heritage preservation, including traditional
architectural cultural resources (X1), folk cultural resources (X2), historical relic cultural resources (X3), the scale
and age structure of the population engaged in cultural heritage transmission (X4), the diversity of cultural heritage
transmission methods (X5), the degree of digitalization of cultural resources (X6), the application of VR/AR
technology (X7), the application of social media dissemination technology (X8), intelligent recommendation systems
(X9), intelligent language and image recognition technology (X10), frequency of participation in cultural activities
(X11), and level of participation in cultural creation (X12).

Using SPSS 23.0 statistical analysis software, the internal reliability of the questionnaire scale was validated
using Cronbach's alpha coefficient, with values ranging from 0 to 1. Generally, a Cronbach's alpha coefficient greater
than 0.7 for the total scale indicates high data reliability. The Cronbach’s a coefficient for the total scale was 0.782,
and the a coefficients for each dimension ranged from 0.652 to 0.796, all exceeding 0.6, indicating that the reliability
of the questionnaire data is relatively high and generally acceptable.

Validity refers to the accuracy of the scale, i.e., whether the scale can correctly measure the intended target.
Validity testing of the questionnaire scale is primarily conducted through the KMO test and Bartlett's sphericity test.
The KMO statistic ranges from 0 to 1, with values closer to 1 indicating stronger correlations between variables.
Generally, a KMO value greater than 0.7, combined with a significant P-value less than 0.05 from the Bartlett
sphericity test, indicates high scale validity and a reliable factor matrix after rotation, making it suitable for factor
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analysis. The analysis results show that the KMO value for the entire questionnaire is 0.755, with a P-value of 0.000,
indicating that the data has high validity and is suitable for exploratory factor analysis.

Based on the reliability and validity tests of the questionnaire, the data is reliable, stable, and valid, and can be
used for further analysis.
lll. C. Factor analysis
The fundamental objective of factor analysis is to simplify data. Factors extracted through factor analysis are more
scientific and can yield more accurate conclusions. This study conducted a factor analysis of the factors influencing
villagers' willingness to preserve cultural heritage. The results of the overall variance explanation of the data are
shown in Table , which extracted five common factors. The explanatory power was 79.87%, which is greater than
60% and therefore acceptable.

A Feasibility Study on the Integration of Henan's Local Cultural Resources with Modern Technology to Promote Cultural Heritage Preservation

Table 1: The overall variance explains the result

Initial eigenvalue Extracting the load of the load Rotational load squared
Constituent] Percentage of ) Percentage of ) Percentage of )
Total ) Cumulation (%) Total ) Cumulation (%) Total ) Cumulation (%)
variance variance variance

1 3.957 32.98 32.98 3.957| 32.98 32.98 3.713] 18.63 18.63
2 1.792 14.93 47.91 1.792 14.93 47.91 3.665] 17.96 35.59
3 1.512 12.6 60.51 1.512 12.6 60.51 3.541 15.74 52.33
4 1.301 10.84 71.35 1.301 10.84 71.35 3.228| 14.69 67.02
5 1.022 8.52 79.87 1.022 8.52 79.87 2.25 12.85 79.87
6 0.674 5.62 85.49

7 0.574 4.77 90.26

8 0.517 4.31 94.57

9 0.264 2.2 96.77

10 0.139 1.16 97.93

11 0.134 1.12 99.05

12 0.114 0.95 100

The rotated component matrix is shown in Table . The factor loadings of the 12 evaluation factors are all greater
than 0.5. Generally, factor loadings above 0.4 are acceptable. Therefore, the survey data in this study has good
validity and can be used for further analysis and research.

Table 2: The component matrix after rotation

1 2 3 4 5
X1 0.86
X2 0.827
X3 0.877
X4
X5
X6
X7
X8
X9
X10
X1
X12

0.771
0.719

0.81
0.795
0.814

0.812
0.886

0.791
0.872

lll. D. Descriptive statistics

Factor analysis identified five main components. Traditional architectural cultural resources, folk cultural resources,
and historical relic cultural resources can be categorized under cultural diversity (CD). The scale and age structure
of the inheriting population and the diversity of inheritance methods can be categorized under the current state of
cultural resource inheritance (CRH). The digitalization level of cultural resources, application of VR/AR technology,
and application of social media dissemination technology can be categorized under digital technology application
(DTA). Intelligent recommendation systems and intelligent language and image recognition technology can be
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categorized under intelligent technology application (ITA). The frequency of participation in cultural activities and
the degree of participation in cultural creation can be categorized under cultural participation (CP).

This section describes the variables influencing the cultural inheritance intentions of villagers in County A. The
statistical results are shown in Table . It can be seen that the mean and standard deviation of the dependent
variable and all independent variables are as follows: the mean of the dependent variable “villagers' cultural
inheritance intentions (VCH)” is 3.62, and the standard deviation is 1.362. The independent variables are ranked in
descending order of mean values as follows: digital technology application (DTA) 4.13, cultural participation (CP)
4.09, intelligent technology application (ITA) 3.52, cultural diversity (CD) 3.26, and current status of cultural resource
inheritance (CRH) 2.63.

Table 3: Descriptive statistics

Mean SD N
VCH 3.62 1.362 200
CD 3.26 0.563 200
CRH 2.63 1.021 200
DTA 413 0.362 200
ITA 3.52 1.055 200
CP 4.09 0.214 200

lll. E. Correlation Analysis

Correlation analysis is a statistical method used to measure the degree of association between multiple independent
variables and a dependent variable. It is employed to investigate the strength and direction of the relationship
between variables, primarily by examining the magnitude and sign of the correlation coefficient to determine the
nature of the relationship between variables. Generally, if the correlation coefficient is greater than or equal to 0, it
indicates a positive correlation between variables; if the correlation coefficient is less than 0, it indicates a negative
correlation between variables. The p-value is used to reflect whether the relationship between variables is
statistically significant. In this study, a correlation analysis was conducted on cultural type diversity, the current
status of cultural resource inheritance, digital technology application, intelligent technology application, cultural
participation, and villagers' willingness to inherit culture. The analysis results are shown in Table @ Based on the
correlation analysis results, the P-values for cultural diversity, the current state of cultural resource inheritance,
digital technology application, intelligent technology application, cultural participation, and villagers' willingness to
inherit culture are all less than 0.01, indicating that there is a significant correlation between the independent
variables and the dependent variable. The correlation coefficients between the independent variables and the
dependent variable are 0.253, 0.333, 0.315, 0.313, and 0.354, respectively, all of which are greater than 0, indicating
that the five dimensions are positively correlated with villagers' willingness to inherit culture. This provides a basis
and guarantee for subsequent factor analysis.

Table 4: Correlation analysis results

Dimension CD CRH DTA ITA CP VCH
Pearson correlation 1 0.251** 0.255** 0.291** 0.375** 0.253**
cD P 0 0 0 0.001 0
Pearson correlation 0.251** 1 0.388** 0.263** 0.36* 0.333**
CRH P 0 0 0 0 0
Pearson correlation 0.255** 0.388** 1 0.395** 0.4* 0.315**
DTA P 0 0 0.001 0.002 0
Pearson correlation 0.291** 0.263** 0.395* 1 0.322** 0.313**
A P 0 0 0.001 0.001 0.001
Pearson correlation 0.375** 0.36™ 0.4** 0.322** 1 0.354**
cP P 0.001 0 0.002 0.001 0.218 0
Pearson correlation 0.253** 0.333** 0.315** 0.313** 0.354** 1
VeH P 0 0 0 0.001 0

lll. F. Multiple linear regression analysis
Based on the research questions in this paper, the regression equation should be:
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The summary of the multiple linear regression model is shown in Table . The R value (0.757) in the summary
table is referred to as the multiple correlation coefficient, which indicates the strength of the association between
the original values of the dependent variable and the predicted values of the dependent variable obtained through
the regression equation. Its value ranges between 0 and 1. R? (0.596) multiplied by 100% indicates the extent to
which all independent variables as a whole can explain the total variation in the dependent variable. In this study,
the five independent variables as a whole can explain 59.6% of the variation in the dependent variable.

A Feasibility Study on the Integration of Henan's Local Cultural Resources with Modern Technology to Promote Cultural Heritage Preservation

Y = a+ B,CD + B,CRH + B;DTA+ B,ITA + B;CP

Table 5: Multiple linear regression model summary table

Model R R2?
1 0.7572 0.596

Adj_R?
0.559

SER
0.742

The results of the analysis of variance for multiple linear regression are shown in Table @ The significance test
results for the overall predictive power of the regression equation represented by R? are provided. The test in this
study was conducted for the null hypothesis HO, using analysis of variance as the testing method. According to
Table @ F =32.615, B < 0.05. This indicates that R? is significantly non-zero, and the overall predictive power of the
regression equation is significant.

Table 6: Multivariate linear regression variance analysis

Anova®
Model Sum of squares DF Mean square F Sig.
Regression 98.632 11 18.634 32.615 0.000
1 Residual error 75.613 125 0.526
Total 163.521 152

The regression coefficient table displays regression coefficients categorized into two types: unstandardized and
standardized. These are used to establish unstandardized regression equations and standardized regression
equations, respectively. Unstandardized regression equations are used to predict dependent variable scores and
are more practical. Standardized regression equations are used to describe research results. Another difference
between the two is that unstandardized regression equations include a constant term and error, while standardized
regression equations do not include these two terms and only contain the regression coefficient 3. Standardized
coefficients reflect the extent to which different independent variables influence the dependent variable, while
unstandardized coefficients represent the absolute magnitude of the effect. Since this study aims to examine the
extent to which each independent variable influences the dependent variable, standardized coefficients are selected.

The multiple linear regression coefficients are shown in Table [7]. The table presents the standardized and
unstandardized regression coefficients of the multiple regression equation, along with the results of the significance
tests for these coefficients. The significance criterion for Sig is 0.05; when Sig < 0.05, the predictive effect of the
independent variable is significant. The overall significance coefficient of the five independent variables is less than
0.05, indicating that the overall predictive effect of the five independent variables is significant. The multiple linear
regression coefficient table also provides multicollinearity tests. When the variance inflation factor (VIF) is greater
than 10, or greater than 5 in some data, it is suspected that there is a multicollinearity issue among the independent
variables. In this paper, the variance inflation factor (VIF) coefficients of all independent variables are less than 10,
indicating that there is no multicollinearity issue among the five independent variables.

Table 7: Multivariate linear regression coefficient

Model Nonnormalized coefficient Standard coefficient T sig. Common linear statistics
B SE Tolerance VIF
Constants -2.786 0.641 - -4.306 0 - -
CD 0.45 0.156 0.125 1.991 0.001 0.631 1.678
CRH 0.492 0.121 0.028 2.979 0 0.521 1.618
! DTA 0.521 0.112 0.363 4.995 0 0.314 1.587
ITA 0.204 0.097 0.263 1.995 0.034 0.042 1.861
CP 0.059 0.064 0.221 0.822 0.032 0.811 1.123
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To visually present the results of the linear regression analysis and summarize the discussion, the significance
coefficients between each independent variable and the dependent variable are summarized in a table. The results
of the multiple linear regression are shown in Table . By observing the relationship between the predicted variables
and residuals in the multiple linear regression prediction variable and residual relationship diagram (Figure ), it
can be seen that most of the measured values are located within an ellipse centered at the origin of the coordinate
system and bounded by +1.8. (Note that the units of measurement for the horizontal and vertical axes in the
coordinate system are different). This indicates that the error in the multiple linear regression analysis results of this
model follows a normal distribution, which aligns with the statistical assumptions of multiple linear regression,
thereby confirming the reliability of the results. All five independent variables have a good predictive effect on
villagers' willingness to preserve cultural heritage, with an R? value of 0.596. This means that the combination of the
five independent variables—cultural diversity, current status of cultural resource preservation, application of digital
technology, application of smart technology, and cultural participation—can explain 59.6% of the variation in
villagers' willingness to preserve cultural heritage.

Table 8: Multivariate linear regression

Variable R R? Adj_R? F Beta Sig. Tolerance VIF
Dependent variable VCH 0.757 0.596 0.559 32.615 0.001 0.631 1.678
CD 0.125 0 0.521 1.618
CRH 0.028 0 0.314 1.587
Independent variable DTA 0.363 0.034 0.042 1.861
ITA 0.263 0.032 0.811 1.123
CP 0.221 0.001 0.631 1.678
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Figure 1: Multivariate linear regression prediction variable and the residual diagram

Based on the above research results, the combination of local cultural resources and modern technology can
promote cultural inheritance. The standardized regression equation for measuring the effectiveness of cultural
inheritance is:

Y =0.125CD +0.028CRH +0.363DTA+0.263/TA+0.221CP (26)

IV. Conclusion

This paper analyzes the feasibility of combining Henan's local cultural resources with modern technology to promote
cultural heritage through factor analysis, correlation analysis, and the construction of a linear regression model.
First, factor analysis was used to reduce the number of influencing factors and classify them into categories. The
results showed that multiple influencing factors could be divided into five dimensions: cultural diversity, current
status of cultural resource inheritance, application of digital technology, application of intelligent technology, and
cultural participation. Using the aforementioned five variables as independent variables and villagers' willingness to
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preserve cultural heritage as the dependent variable, the linear regression equation constructed is:
Y =0.125CD +0.028CRH +0.363DTA+0.263ITA+0.221CP . Among these, the influence degrees of digital technology
application (DTA), intelligent technology application (ITA), and cultural participation (CP) on villagers' willingness to
preserve cultural heritage are 36.3%, 26.3%, and 22.1%, respectively. In conclusion, the integration of local cultural
resources with modern technology can effectively promote cultural heritage preservation.
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