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Abstract: The convergence of technology and education has enabled the creation of
instructional programs utilizing digital resources, garnering significant interest from educators
in developing mathematical culture curricula. This study investigates these factors by
incorporating the perceived importance of policy (PIP) variables into the unified theory of
acceptance and use of technology (UTAUT) model. Quantitative analysis was employed to
collect online questionnaire data from 873 teachers in Henan Province, which was
subsequently analyzed using partial least squares structural equation modeling (PLS-SEM).
The findings revealed that (1) performance expectation did not significantly impact teachers’
intentions and behaviors regarding the use of digital resources for developing mathematics
culture lessons; (2) effort expectations negatively influenced such use; and (3) social influence,
facilitating conditions, and perceived policy importance emerged as key drivers, with social
influence exerting the most substantial impact. These insights enhance our understanding of
the factors influencing teachers’ integration of digital resources in mathematics culture
curriculum development. They can inform strategies to improve teachers’ knowledge of
teaching with mathematics technology (KTMT) and to promote technology-enhanced
mathematics teaching and learning.

Keywords: Chinese mathematics teachers; digital resources; mathematical culture curricula;
UTAUT model; PLS-SEM

1. Introduction

Over the past decade or so, educational researchers have increasingly focused on
the role of STEAM (Science, Technology, Engineering, Arts, and Mathematics)
education [1]. This shift has inspired educators to approach curricular topics from
multiple disciplinary perspectives, thereby enriching student learning [2]. Within this
context, the reinforcement of integrating subject knowledge with cultural elements has
emerged as a significant trend in contemporary teaching and learning practices. The
incorporation of mathematical culture in education can mitigate the monotony and
dullness associated with examination-driven problem-solving training. While
underscoring the logical and systematic nature of mathematics as a discipline, it
concurrently enhances the constructive and humanistic dimensions of the subject [3].
Mathematical concepts framed within cultural perspectives empower students to
reflect upon and appreciate both their own culture and the diverse cultures and
traditions of others [4]. In China, the burgeoning interest in mathematical culture has
fostered the integration of scientific and humanistic values within the mathematics
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discipline. This integration holds significant implications for the reform of
mathematics education and offers valuable insights [5,6]. The development of
mathematical cultural curricula has naturally become a priority for educators in their
classroom teaching [7].

In the 21st century, digital technologies are widely used in education [8]. Digital
resources provide new possibilities for mathematical cultural courses. To reflect the
current application status of digital resources in mathematics education, ZDM-
Mathematics Education has set up the following two volumes of journals specifically
dedicated to discussing this topic: “Digital Curricula in Mathematics Education
(2017)”, and “Teaching with Digital Technology (2020)”. Through digital resources,
teachers can vividly showcase mathematical content to present students with a diverse
range of mathematical practices and application scenarios [9]. Furthermore, digital
resources can help teachers better personalize instruction by designing teaching based
on students’ levels and interests, promoting learning and exploration in mathematical
cultural courses [10]. Therefore, researchers are focusing on teachers who use digital
resources, such as understanding and explaining the essence of teachers’ classroom
practices and technology [11], development of Knowledge for Teaching Mathematics
with Technology (KTMT) for pre-service mathematics teachers through digital
technology [12] and guiding teachers in implementing instructional tasks in the
classroom using digital technology [13].

Mathematics educators have recognized the convenience of digital resources in
developing mathematical culture curricula. However, there has been a notable lack of
discussion regarding the factors influencing teachers’ use of these digital resources.
The use of digital resources by teachers in developing mathematical culture curricula
suggests that it can be analyzed through the lens of Venkatesh et al. [14]’s Unified
Theory of Acceptance and Use of Technology (UTAUT) model. This model offers the
advantage of analyzing various influencing variables such as performance expectancy,
effort expectancy, social influence, and facilitating conditions. Our study focused on
addressing the following two research questions.

(1) Based on the UTAUT model, what are the hindrances (or drivers) for teachers
to use digital resources to develop mathematical culture lessons?

(2) What are the prospects and favorable suggestions for teachers to use digital
resources to develop mathematics cultural curricula?

2. Literature review and hypotheses development

The literature review is divided into three parts. The first part highlights the
current situation and future trends of digital resources in education; the second part
examines the significance of the relevance of teachers’ use of digital resources to
support teaching and learning in the mathematics classroom based on the theme of
mathematical culture; and the third part discusses the use of the UTAUT model to
measure the factors influencing the mathematics teachers’ use of digital resources to
develop mathematical culture curriculum, as well as the hypotheses formulated in this
study.
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2.1. Digital resources in education

Digital resources refer to instructional materials that can be operated on
computers or in network environments, including multimedia software, digital images,
digital audio, websites, databases, data files, e-mails, online learning systems, etc. [15].
The term “digital resources” is widely used in the field of education to describe
specific knowledge and skills related to teachers’ professional digital capabilities [16].
Since the outbreak of the COVID-19 pandemic globally, online digital resources have
become the mainstream mode of education [17]. The applications of digital resources
in education and teachers’ ability to handle digital resources have increasingly become
a focus of research in various countries. For example, 70% of teachers in Germany
created digital resources for their lessons themselves [18]. In the Australian curriculum,
teachers are required to introduce the following digital resources to teach [19]:

e  devices (e.g., tablets, laptops, and electronic whiteboards);

e (digital applications (‘apps’);

e and dedicated classroom spaces (e.g., a desktop computer, an iPad station with
earphones, or a Computer Lab).

According to the European Framework for the Digital Competence of Educators
(DigCompEdu) [20], teachers need to have the ability to select digital resources, create
and modify digital resources, as well as manage, protect, and share digital resources.
Additionally, to promote scientific and technology innovation and national sustainable
development, France issued the 2023-2027 Education Digitization Strategy in January
2023. This provides favorable support for students to improve their mathematical
literacy and teachers to carry out digital teaching [21]. At the World Digital Education
Conference held in February 2021, Huai Jinpeng, Minister of the Ministry of
Education of China, emphasized that “Digital transformation is an important carrier
and direction for education transformation worldwide” and “Application is the most
fundamental and powerful driving force for the digitization of education” [22].
Therefore, conducting in-depth research on teachers’ use of digital resources and the
factors influencing them is of significant importance for promoting the high-quality
development of digital education [21].

2.2. A transformative mathematical culture classroom based on digital
resources

The mathematician Raymond Louis Wilder (1896-1982) proposed in his book
“Mathematics as a Cultural System” (1981) that mathematics is a subculture of our
general culture [23]. On that basis, mathematics educator Alan J. Bishop (1937-2023)
believed that mathematics, as one of the oldest disciplines, has its own unique history
and culture [24]. With the deepening of educational reform, it is increasingly
recognized that the mathematical culture can build a bridge between anthropologists,
cultural historians, and mathematicians to understand different mathematical thinking
modes [25].

The curriculum of mathematics culture has also become an important way to
pursue educational reform, with an increasing number of researchers in China
participating in the study of mathematical culture. According to Wang [26], the
cultural value of mathematics and its history could be reflected in five dimensions:



Mathematics and Systems Science 2024, 2(2), 2747.

historical topics, interdisciplinary connections, social roles, aesthetics & recreation,
and multiculturalism. Researchers have analyzed mathematical teaching activities [27],
mathematics textbooks [28], and text items of national college entrance examination
[29] using this practical framework structure. Zhang and Ran [30] designed a fusion
of mathematical cultural project-based learning with STEAM education, placing
teachers at the outermost layer of mathematical cultural teaching goals and student-
centered approaches, allowing teachers to play roles as designers, developers, and
facilitators. Chen and Sun [31] proposed that participation in mathematical cultural
activities can greatly promote the professional development of primary school teachers.
At the same time, the above studies provide teachers with ideas for using digital
resources to develop mathematical cultural curricula.

For several decades the potential of digital resources for education, and for
mathematics education in particular, has been widely recognized [32]. Digital
resources offer incentives and increasing opportunities for mathematics teachers’
design, both individually and in collective [33]. Digital materials offer several
affordances over print materials in the format, fit, and flexibility of the educative
information provided to teachers, as well as the ability of the materials to track and
follow up on teacher behaviors [34]. Designing course materials through digital
resources not only helps teachers spread mathematics culture but changes traditional
classroom teaching and stimulates students’ interest in mathematics.

2.3. Theoretical framework and research hypotheses

The Unified Theory of Acceptance and Use of Technology (UTAUT) model was
developed by Venkatesh et al. [14]. It is proposed based on the Technology
Acceptance Model (TAM) theory [35] and related user acceptance theory. This model
aims to explain and predict the factors that affect the user’s acceptance and application
of technology, especially the user’s intention to use the information system and the
subsequent actual use [36]. The UTAUT model identifies the following four
dimensions as significantly influencing an individual’s willingness and behavior to
use technology: performance expectations, effort expectations, social influence, and
facilitating conditions.

Performance
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Figure 1. Relationship diagram developed based on UATUT model.
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Building on this foundation, we posit that teachers are influenced by relevant
policies when utilizing digital resources to develop a mathematical culture curriculum.
Through an extensive review of the relevant literature, we incorporated the Perceived
Importance of Policy (PIP) as a critical variable into the UTAUT model, following the
recommendations of Patil and Undale [37] and Hu et al. [38], to enhance the study’s
robustness. By referencing studies related to UTAUT [39-44], we have illustrated the
relationships in Figure 1.

2.3.1. Performance expectancy (PE)

PE is understood as “the degree to which an individual believes that using
technology will help him or her to attain gains in job performance” [14]. In order to
investigate the teacher’s use of digital competence and its incidental factors, Guillén-
Ganez et al. [45] used the unified theory of acceptance and use of technology and the
results show that performance expectancy is associated with behavioral intention. In
this study, PE is framed as the degree to which teachers believe that digital resources
will improve their teaching performance in mathematical culture curricula. Formally,
it is hypothesized that:

H1: Teachers’ PE of using digital resources to develop math culture curricula
significantly and positively affects their BI.

2.3.2. Effort expectancy (EE)

EE is defined as “the degree of ease associated with using the technology” [14].
EE is primarily associated with the perception that a technology tool can be easily
utilized in the classroom environment [46,47]. In this study, it was hypothesized that
teachers would show more positive and accepting behaviors toward the program if
they perceived the digital resources as easy to use. Based on the role of EE in UTAUT,
the following hypothesis will be evaluated:

H2: Teachers’ EE of using digital resources to develop math culture curricula
significantly and positively affects their BI.

2.3.3. Social influence (SI)

Sl is conceived as “the degree to which an individual perceives that important
others believe he or she should use the new system” [48]. Some researchers have used
Slinfluence as a “social norm” or “subjective norm” [49,50]. A previous study showed
that SI has an important effect on teachers’ use of technology [36]. This study
considers that teachers are influenced by their surrounding students and peers, among
others, in their use of digital resources. Thus, the authors proposed the hypothesis that:

H3: Teachers’ Sl of using digital resources to develop math culture curricula
significantly and positively affects their BI.

2.3.4. Perceived importance of policy (PIP)

PIP refers to the degree to which teachers view policy as important in their
intention to use technology [51]. To anticipate the teacher’s behavioral intention to
use technology resources, the variable PIP is commonly integrated with the unified
theory of acceptance and use of technology [52,53]. There is a strong policy push to
adopt digital resources [32]. Based on this, the following hypothesis is put forward:

H4: Teachers’ PIP of using digital resources to develop math culture curricula
significantly and positively affects their BI.
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2.3.5. Facilitating conditions (FC)

FC is often measured as the perceived availability of environmental support that
encourages and facilitates the adoption of technology [54]. Based on the study
conducted by Venkatesh et al. [14], FC directly influences the behavioral use of
technology [37,38]. In this study, it is the accessibility of an appropriate learning
environment and infrastructure within a school that can promote the teachers’ Bl to
use digital resources. As a consequence of the provided evidence, the following
hypotheses are formulated:

H5: Teachers® FC of using digital resources to develop math culture curricula
significantly and positively affects their BI.

H6: Teachers® FC of using digital resources to develop math culture curricula
significantly and positively affects their AU.

2.3.6. Behavioral intention (BI)

BI can be understood as the degree to which an individual formulates conscious
plans to perform a behavior [14,48]. The UTAUT model postulates that the Bl factor
is an important predictor of how technology is used, as evidenced by different studies
on mobile cloud learning resources or smartphone apps [55,56]. In the UTAUT model,
Bl is the most important factor affecting AU [36]. Therefore, this study can examine
the variables in Bl to positively influence AU and propose the following hypothesis:

H7: Teachers’ Bl of using digital resources to develop math culture curricula
significantly and positively affects their AU.

2.3.7. Actual use (AU)

The study referenced the quantification of indicators on the AU of digital
educational resources by Wang et al. [57]. By scoring the measurement of the
frequency of teachers’ use of the type of math education resources in teaching, the
responses were combined with other variables in the UTAUT model.

This study proposes an extension of the UTAUT model as shown in Figure 1
based on the seven assumptions mentioned above.

3. Research methodology

This study adopted a quantitative approach by using a questionnaire to investigate
the factors influencing teachers’ use of digital resources to develop a mathematical
culture curriculum. In addition, the study examined the moderating effects on all
relationships within the conceptual model. The specific operation procedures were to
use a self-compiled scale to collect information on mathematics teachers’ use of digital
resources and to analyze this data using the Partial Least Squares-Structural Equation
Modeling (PLS-SEM) method [58].

3.1. Instrument and data collection

The proposed theoretical framework was tested in this study using a
guestionnaire which was divided into two parts [36]. The first part focused on
demographic information about the mathematics teacher respondents. The study
collected valid questionnaires from 873 math teachers from Henan Province, located
in central China. Table 1 illustrates the demographic characteristics of participants.
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The sample of teachers included 420 males and 453 females. Age was categorized into
four stages, with a distribution of 20.5% for those under 25, 28.3% for those 26-35,
30.6% for those 36-45, and 20.6% for those over 45. Bachelor’s degree and below,
master’s degree, and doctoral degree were 59%, 36.8%, and 4.3% respectively.
Teachers from elementary schools, middle schools, high schools, and colleges
comprised 25.5%, 40.3%, 27.9%, and 6.2% of the sample respectively.

Table 1. Sample information.

Demographics Categories Number (N =873) Proportion (%)
Male 420 48.1
Gender
Female 453 51.9
Below 25 179 20.5
26-35 247 28.3
Age
36-45 267 30.6
Above 45 180 20.6
Bachelor degree or below 515 59
Education background Master’s degree 321 36.8
Doctor’s degree 37 4.2
Primary school 223 25.5
Junior high school 352 40.3
Grade level taught o
Senior high school 244 27.9
College 54 6.2

The second part details of the questionnaire are presented in Appendix. The scale
was adapted from the five dimensions of the UTAUT model proposed by Venkatesh
et al. [14,48], performance expectancy, effort expectancy, social influence, facilitating
conditions, and behavioral intention, combined with the perceived importance of
policy dimension proposed by Huang and Teo [52,53,59] and the actual use by Wang
et al. [57], for a total of 7 dimensions and 29 items. Moreover, to avoid neutral options
and to show more nuance in the differentiation of their attitudes [60], this part of the
scale used a 6-point Likert scale, with the first six dimensions anchored on “1 =
completely disagree” and “6 = completely agree”, the actual use dimension was based
on “1 = not used” and “6 = frequently used”.

The data collected above are distributed and collected by the professional
“wenjuanxing” platform (https://www.wjx.cn), and the contribution to this study was
entirely voluntary. Participants were asked to submit an online questionnaire based on
their perceptions and use of digital resources, and it was clarified to the teachers before
the survey that this questionnaire was motivated by scientific research, that it was
anonymous, that it did not involve an assessment of individual teaching competence,
and that it would not have any adverse effects on personal health [61]. The data of this
study was collected online to ensure the integrity of the data. In addition, a total of 894
guestionnaires were returned, excluding some regular responses, which resulted in
97.7% valid questionnaires.
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3.2. Data analysis

Structural equation modeling (SEM) was employed in this study to analyze the
methodology. SEM is employed to explore intricate relationships between directly and
indirectly observed (latent) variables [62]. It encompasses two primary approaches for
estimating relationships: covariance-based SEM (CB-SEM) and partial least squares
SEM (PLS-SEM) [63]. Estimation and evaluation of PLS-SEM models adhere to the
causal prediction paradigm, aiming to forecast the predictive efficacy of the model and
derive theoretical insights. This characteristic is particularly pertinent to our study,
prompting the selection of SmartPLS 3.0 software for data analysis and the application
of PLS-SEM to estimate structural effects. Testing the theory via PLS-SEM entailed
a two-phase approach [63]: (1) evaluation of measurement theory to ascertain the
reliability and validity of the measurement model, and (2) assessment of structural
theory.

4. Results

4.1. Descriptive statistics of teachers’ perceptions of digital resources use

Table 2 shows the data on the mean, standard deviation, kurtosis, and skewness
of each dimension of the questionnaire for teachers’ use of digital resources to develop
mathematical cultural curricula. The scores of teachers’ use of digital resources show
that the effort expectancy and the performance expectancy are at a high level relative
to the other dimensions, with a mean of 5.11 and 5.02. While the behavioral intention
and the actual use results are lower than the other dimensions, at 4.81 and 4.77. This
preliminary validation confirms the hypotheses proposed in this study and there are
certain factors that hinder teachers’ use of digital resources. Furthermore, the data
normality was tested by assessing the skewness and kurtosis values [64,65], as the
kurtosis values are all within #10 and skewness values are all within #3, data are
considered to be normally distributed [66].

Table 2. Results of descriptive statistics.

Constructs Item number M SD Kurtosis Skewness
Performance expectancy (PE) 4 5.02 0.68 7.47 —1.67
Effort expectancy (EE) 4 5.11 0.63 4.18 -1.09
Social influence (SI) 4 4.93 0.68 2.03 —-0.82
Perceived importance of policy (PIP) 5 4.89 0.72 2.80 -0.76
Facilitating conditions (FC) 4 4.96 0.66 1.88 -0.70
Behavioral intention (BI) 3 4.81 0.71 2.14 -0.73
Actual use (AU) 5 4.77 0.68 2.15 —0.65

4.2. Measurement model evaluation

The objective of this part of the model evaluation is to ensure the reliability and
validity of the construct measures and therefore provide support for the suitability of
their inclusion in the path model. The key criteria include internal consistency
reliability (Cronbach’s alpha, composite reliability), indicator reliability, convergent
validity, and discriminant validity [63].
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Table 3 presents multiple categories of data from the measurement model,
including outer loadings and variance inflation factor (VIF) for each item and
Cronbach’s alpha, average variance extracted (AVE), and composite reliability (CR)
for each dimension in the measurement model. Firstly, the Cronbach’s alpha for each
dimension of the questionnaire ranged from 0.824 to 0.923, and the CR ranged from
0.884 to 0.925, which is higher than Hair et al. [63] proposed criterion of 0.70.
Secondly, the indicator loadings in this study were in ranged from 0.767 to 0.908, and
according to Hulland [67], indicator loadings > 0.708 can be used for further testing.
Thirdly, the lowest value of AVE was owned by AU of 0647, which was larger than
the critical value of 0.5 [63]. Finally, researchers take VIF < 5 as an indicator of
multicollinearity [68,69]. The highest value of VIF was owned by FC of 3.280,
indicating that there is no collinearity problem in this study model.

Table 3. Measurement model results.

Constructs Items  Outer loadings VIF pvalues Cronbach’sa AVE CR

PEI 0.880 2.445  0.000
PE2  0.848 2240 0.000
Performance 0.867 0.716  0.909
expectancy (PE) pg3 0.871 2319 0.000
PE4  0.781 1719 0.000
EE1 0.855 2303 0.000
EE2  0.823 2.137  0.000
Effort 0.872 0722 0912
expectancy (EE) gg3 0.849 2.097  0.000
EE4 0871 2226 0.000
SI1 0.901 3.195  0.000
Social influence SI2 0.907 3264 0.000 0,023 0750 0923
(SD) SI3 0.908 3.280  0.000 ' ' '
SI4 0.889 2.871  0.000
PIPI  0.866 2.559  0.000
. PIP2  0.819 2244 0.000
Perceived
importance of ~ PIP3  0.856 2.675  0.000 0.899 0712 0.925
policy (PIP) PIP4  0.851 2.651  0.000
PIP5S  0.825 2.186  0.000
FCl  0.858 2.126  0.000
Facilitating FC2  0.831 2.001  0.000 0824 0655 0854
conditions (FC) pc3 0.767 1.624  0.000
FC4  0.779 1.515  0.000
BII 0.814 1.599  0.000
Behavioral BI2 0.894 2238 0.000 0.824 0.740  0.895
intention (BI)
BI3 0.871 2.083  0.000
AUl 0.795 1.769  0.000
AU2  0.805 1.929  0.000
Actual use (AU) AU3 0815 1.967  0.000 0.864 0.647  0.902
AU4  0.792 1.919  0.000

AUS 0.814 1.996 0.000
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Table 4 shows the discriminant validity as assessed by the Fornell-Larcker test,
which emphasized the correlation of items under the same latent variable and the
differentiation between latent variables, respectively [63]. The square roots of the
AVE were placed on the diagonal and bolded, and they were overwhelmingly larger
than the coefficients in each column, indicating that the measurement model had good
discriminant validity [70].

Table 4. Interconstruct correlations and discriminant validity (Fornell-Larcker
Criterion [71]).

Constructs PE EE SI PIP FC BI AU
Performance expectancy (PE) 0.846

Effort expectancy (EE) 0.823 0.850

Social influence (ST) 0.720 0.727  0.901

Perceived importance of policy (PIP) 0.704 0.743  0.835 0.844

Facilitating conditions (FC) 0.759 0.823 0.816  0.853 0.810

Behavioral intention (BI) 0.668 0.667 0.842  0.800 0.797 0.860

Actual use (AU) 0.662 0.682 0.812 0.748 0.759 0.800 0.804

4.3. Structural model evaluation

Since the indicator reliability, internal consistency reliability, convergent validity,
and discriminant validity of the measurement model fulfilled the criteria, this means
that the assessment of the measurement model is satisfactory, and further evaluation
of the model can be conducted. The model in Figure 2 was drawn using SmartPLS
software and evaluated using the measured data. According to Hulland [67], “the
overall goodness-of-fit of the model should be the starting point of model assessment”.
The standardized root mean square residual (SRMR) and normed fit index (NFI)
values were commonly used to evaluate the suitability and robustness of the model
[60]. In this study, the SRMR value was 0.058, less than 0.08, and the NFI value was
0.847, slightly less than 0.90, but still within an acceptable range [63]. The coefficient
of determination R? value represents the methodological amount of endogenous
structure explained by all exogenous structures associated with it to assess the ability
of the model to fit the explanatory power of the model to the strength of the
associations indicated by the PLS path model it quantifies [63]. The R? values of
behavioral intention and actual use were 0.753 and 0.680, respectively, which means
the model had excellent explanatory power for these two endogenous constructs.

10
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Figure 2. Final model path coefficient, p-values, and R*.

In terms of path analysis, we adopted the bootstrap (10.000 samples, two-tailed)
technique. Table 5 shows the path coefficients, effect size f, T-statistics, and P-values
for each hypothesis. It is clear that all the hypotheses are supported except H1 which
was found to be not supported. The effect size in SEM, usually symbolized by ,
measures the impact of the predictor on the predicted construct when an exogenous
construct is removed from the model [72]. According to Hair et al. [63], the larger the
f2, the stronger the relationship between paths. Among them, H1 (4 = 0.056, p = 0.249 >
0.05) describes the path between performance expectancy and behavioral intention,
indicating that teachers’ performance expectancy in developing mathematical culture
curricula using digital resources and behavioral intention had no significant effect. H2
(6 = —0.107, p = 0.025 < 0.05) describes the path between effort expectancy and
behavioral intention, indicating that there is a significant negative relationship between
teachers’ effort expectancy in developing mathematical cultural curricula using digital
resources and behavioral intention. Other hypotheses, such as H3 (f = 0.494, p <
0.001), H4 (6 =0.194, p < 0.001), H5 (# =0.274, p < 0.001), H6 (# = 0.332, p < 0.001)
and H7 (8 = 0.536, p < 0.001), all demonstrated a positive facilitative relationship for
teachers using digital resources.

In addition, Table 5 also shows the values of the indirect effects of the different
variables. There was an indirect negative correlation between the effort expectancy
and teachers’ actual use in developing mathematical cultural curricula using digital
resources (# = —0.058, p = 0.018 < 0.05), which was moderated through behavioral
intention. Meanwhile, three other sets of variables such as teachers’ social influence

11
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(6 = 0.265, p < 0.001), facilitating conditions (# = 0.104, p < 0.001), and perceived
importance of policy (8 = 0.147, p < 0.001) on there in developing mathematical
cultural curriculum using digital resources all have an indirect positive and significant
contribution to their actual use.

Table 5. Results of path tests.

Hypotheses  Pathway  Path coefficients (f) T-statistics P-values Remarks
H1 PE — BI 0.056 1.154 0.249 Rejected

H2 EE—-BI  -0.107 2.249 0.025 Supported
H3 SI — BI 0.494 11.866 0.000 Supported
H4 PIP—-BI  0.194 3.777 0.000 Supported
H5 FC—-BI 0274 5.191 0.000 Supported
Hé6 FC—-AU 0.332 8.592 0.000 Supported
H7 BI—-AU 0.536 12.688 0.000 Supported
PE — Bl - AU 0.030 1.222 0.222 Rejected

EE - Bl - AU —0.058 2.371 0.018 Supported
SI — Bl - AU 0.265 7.667 0.000 Supported
PIP — Bl — AU 0.104 3.488 0.001 Supported
FC - BI - AU 0.147 5.191 0.000 Supported

5. Discussion and implication

The primary objective of this study was to evaluate the factors influencing
teachers’ utilization of digital resources in developing math culture curricula. Utilizing
the UTAUT model, this study expanded the original independent variables
(performance expectancy, effort expectancy, social influence, and facilitating
conditions) by incorporating the perceived importance of policy variables. Rigorous
data testing yielded valid evaluation results. The study reached the following
conclusions:

Firstly, among all the influential factors, H1 (8 = 0.056, p > 0.01) indicates that
performance expectancy does not significantly affect teachers’ behavioral intention to
use digital resources. This result aligns with the findings of Yuan et al. [68] and Altalhi
[73]. Although numerous studies have validated performance expectancy as a
significant motivator of teachers’ intention to use technology [74-76], this finding
evidently does not apply within the context of teaching mathematics culture. The other
five factors remained significant.

Secondly, the findings indicate that effort expectancy significantly influences
teachers’ use of digital resources. However, unlike existing studies [42,77], this study
found that higher effort expectancy actually reduces teachers’ behavioral intention and
actual use of digital resources. Additionally, several other factors (social influence,
facilitating conditions, and perceived importance of policy) significantly contribute to
behavioral intention and indirectly to actual use.

Finally, the second question in the introduction is summarized here. The deep
integration of technology and the field of education will be the future trend [11]. In
the teaching of mathematical culture, the driving factors are stimulated based on
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reducing the impediments to the use of digital resources, and through the combined
efforts of all parties to promote the use of modern technological tools for teachers to
integrate into classroom teaching, improve the efficiency of mathematics classroom
teaching, and enhance the Knowledge for Teaching Mathematics with Technology
(KTMT) of mathematics teachers [78]. Specific recommendations are as follows: (1)
Appropriately reduce teachers’ Effort expectancy (EE) for the use of digital resources.
Moores and Chang [79] argued that too much self-efficacy may over time, instead of
facilitating behavior, lead to overconfidence and reduce actual behavior towards the
event. At this point, teachers need to make self-regulation so that they can better
structure the way they work [80]. (2) Social influence (SI) is the most important of the
three sets of drivers, which suggests that teachers are more willing to observe the
behaviors and perceptions of their peers around them when it comes to the overall
perception of using digital resources to develop mathematical culture curricula and
that peer-observed teaching can provide reinforcement for teachers’ goals and
practices in using electronic resources [81]. Facilitate teachers’ use of digital resources
by building digital resource-based collaborative workshops for teachers to interact
with each other, engage in peer-to-peer support, or invite relevant experts to promote
teachers’ use of digital resources. (3) Facilitating conditions (FC) were also a driver
for teachers’ use of digital resources. Teachers perceived that the necessary knowledge
and skill base was a prerequisite for the use of digital resources and that the
infrastructure and access assistance provided by the school were conducive to
facilitating the use of digital resources. According to previous studies, teachers were
more likely to accept educational technology supported by administrative support,
peer collaboration, and technology support provided by the school [82]. Educational
administrators can provide teachers with a good application environment by providing
supporting facilities and training and encouraging teachers to master the access to and
application of digital resources. (4) Perceived importance of policy (PIP) likewise
drives teachers’ use of digital resources. According to Kim and Lee [74], educational
policies drive the use of technology in education. Educational leaders should develop
policies related to digital resources to encourage teachers’ willingness to integrate
technology into their instructional practices.

6. Conclusions

6.1. Implications of the study

This study used the PLS-SEM methodology based on the extended UTAUT
model to analyze the impediments and drivers affecting teachers’ use of digital
resources to develop mathematical culture curricula. It was found that performance
expectancy (PE) had no significant effect on teachers’ use of digital resources. Higher
effort expectancy (EE) hindered teachers” willingness to use digital resources and their
actual behaviors. The remaining influences such as social influence (SI), facilitating
conditions (FC), and perceived importance of policy (PIP) were the three factors that
(SI), facilitating conditions (FC), and perceived importance of policy (PIP) drive
teachers to use digital resources to develop mathematical culture curriculum, with S
being the most influential.
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For this study, the theoretical significance lies in the expansion of the UTAUT
model based on Venkatesh et al. [14]. (1) The variable of perceived importance of
policy (PIP) of teachers was added in the context of educational policy on digital
resources, which was found to have a facilitating effect on teachers’ utilization of
digital resources. (2) The study considered the direct effect of facilitating conditions
(FC) on behavioral intention (BI) and actual use (AU) and found that both were
positively facilitated. (3) Behavioral intention (BI) was found to play an important role
as both a direct influence and a mediating effect on actual use (AU).

The practical significance of this study is to help schools and the government to
identify the important factors affecting teachers’ utilization of digital resources and to
enhance teachers’ knowledge of using digital technology in teaching mathematics by
rationally moderating the hindering factors and stimulating teachers’ use of new
technologies, which in turn will enhance teachers’ professional competence.

6.2. Limitations of the study and suggestions for further studies

This study filled the gap regarding the factors influencing teachers’ use of digital
resources to develop mathematical culture curricula and solid conclusions were
obtained through quantitative research. Regrettably, there are some limitations of this
study, which can also be seen as a direction for future research. First, the sample of
this study was limited to teachers in Henan Province, China, and the factors
influencing teachers’ use of digital resources to develop a mathematical culture may
vary in other regions due to cultural differences; therefore, the results of the study
cannot simply be generalized to other educational areas and other countries, and we
recommend that similar studies be conducted in the future with larger samples. Second,
although this study used the UTAUT model for analysis, it did not consider the
moderating effect of other important variables such as gender, age, and experience on
teachers’ utilization of digital resources. Venkatesh et al. [14] suggested creating a
new structure in the latest research context and merging all the moderating variables
on teachers’ utilization of digital resources. Third, the measures of both behavioral
intention and actual behavior were based on quantitative data on self-perception,
which may lead to the problem of biased self-reports. Therefore, future research
should be further validated through classroom observations/teacher interviews. Finally,
the study concluded that behavioral intention not only directly influences teachers’
actual use of digital resources, but in addition, it also plays a mediating effect, in the
future, we may also try to add other variables as influences on teachers’ use of digital
resources to explore their role in the mathematical culture classroom.
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Appendix

Table Al. Constructs and their corresponding items for investigating the predictors of teachers use digital resources to

develop mathematical culture.

Constructs Code Chinese version English version Sources
PE1 FIFABF R IRIT RBE A 1 would find use the digital resources to develop mathematical cultural
PR IR CAE IR #58) curriculum useful in my job
PE2 FIABFRFEATAIE®E  Using the digital resources helps create a more engaging mathematical
Performance ELWR 5] F7 8 oA R culture curriculum [14.48]
Expectancy (PE) PE3 FIREF SR LR &% 2E Using the digital resources improves students’ understanding of ’
Yo B S A P 2 ) B AR mathematical cultural content
PE4 FIREF BRI REF 04 Using the digital resources to develop mathematical cultural
PRFE AT DU IR A&k Ae curriculum will enhance my professional competence
R R — .
EEl Egiﬁggj}ﬁﬁrﬁgﬁg Using digital resources does not require a lot of mental effort
EE2 AN IR MR BT B5UE Tt would be easy for me to become skillful at using the digital
Effort TF R B A R AR resources to develop mathematical cultural curriculum
e s . [14,48]
Expectancy (EE) EE3 FEREZESAGRIEFT R 94 1 would find the digital resources to develop mathematical cultural
FHIR ST curriculum easy to use
EE4 IR B BIEHEATHS Learning to use digital resources for mathematical cultural content
A BECNEIRE S creation is easy
S FAFRI FHEYRRFIFAEFEE  Other colleagues encourage me to use the digital resource to develop
TETT RBUA SRR mathematical cultural curriculum
X FH B NN R B Peonle who are important to me thousht I should i e dicital
S RN IR 1AL, eople who are important to me thought I should incorporate digita
o resources into my mathematical cultural curriculum
Social Influence iRz [14.48]
D FRREEEN AR Th i t of this school has been helpful in th f ,
SI3 AT R RE SRR X edgep1()1r managemendo lls sc o};) as elen le plu int eluse 0
T4 T U1 the digital resources to develop mathematical cultural curriculum
- SRR RS PHEFA K In general, the school has supported the use of the digital resources to
B AR develop mathematical cultural curriculum
FCl PINERI B ZIRHKEL 1 have the resources necessary to use the digital resources to develop
SO URAR (1 00 B2 TR mathematical cultural curriculum
FC2 TRARZFHEBFEIFEIF LI 1 have the knowledge necessary to use the digital resources to develop
AL RAE I 2 8 TR mathematical cultural curriculum
Facilitating TER B A SRR B 7 . . . . [14,48]
Conditions (FC) g3 VL5 A5 P L A 3 Digital resources to develop mathematical cultural curriculum is >
% i a compatible with other technologies I use
I HCT BRI A . o
FC4 250 irimrE s R, 3% I can get help from others when I have difficulties using digital

A RASRA N 7 B

resources to develop mathematical cultural curriculum
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Table Al. (Continued).

Constructs Code Chinese version English version Sources
PIP1 RAETF RBUCESACHRIER % 1 consider digital resources policy requirement when I prepare for
R T BT SRR IR teaching
PAETT RBUESCACHRIERT 18 T follow instruction of digital resources policy requirement when I
PIP2 . s et e .
TER T IR BURER prepare for teaching
Perceived PIP3 BN TIBEEFRIRBRE 1 believe it is important to know about digital resources policy
Importance of SRR EER requirements [52,53,59]
Policy (PIP) AL s S e s e
PIP4 &‘U‘\j\jﬁﬁf %&%%:Y}EEAZ%E‘J 1 believe it is important to do what digital resources policy requires
TR E MU IR
NSy FBB SHEIA I believe that school policy is consistent with the integration of digital
PIP5 e B IR A — o th }]13. 3; hermatical cul & g
5 resources 1n the teaching 1f mathematical culture
BIl PATHAEAR R EFHELT 1 intend to continue using digital resources to develop mathematical
TIRTF R B SRR cultural curriculum in the future
Behavioal gkl e 1w LA Lwill al vt dicital o devel thematical
chaviora B2 R T R i, will always try to use digital resources to develop mathematica [14,48]
Intention (BI) iy cultural curriculum in my daily job
£
BI3 PRI R B 5 1 plan to continue to use digital resources to develop mathematical
KRB SRR cultural curriculum
ZEHMIRIE o BA L . o .
AUl - " Multimedia Courseware (text, picture, animation, video, audio, etc.
AN, BB ) (textp )
AU2 A IT#EEF R BRI Teaching cases and video of famous teachers
Actual Use (AU) AU3  7EZRURFE/AR 4 Online Course/micro-video [57]
2R 1 DA Ny . .
AU4 EE—%;’T%)I ULAT. R Subject software and tools (Geometry, virtual lab, etc.)
AU5 T/ E-books/periodicals
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