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Abstract:
The digital transformation of education is a significant breakthrough in promoting the high-quality devel-

opment of education and teaching quality in undergraduate colleges and universities. However, building an
education and teaching quality evaluation system that adapts to the digital era has become an important
issue that needs to be solved. Through literature combing and theoretical analysis, we explore the impact of
digital transformation on the quality of education and teaching and construct a new system of education and
teaching quality evaluation adapted to the digital era. It has been found that digital technology changes tra-
ditional teaching methods and learning environments and profoundly affects the connotation and evaluation
standards of education quality. Based on this, this study proposes constructing an evaluation system for the
quality of education and teaching in colleges and universities with the DICE framework, which covers four
dimensions: digital foundation and strategy, integration and innovation, capacity building, and assessment
and feedback. The system aims to comprehensively and accurately assess teaching quality, help the digital

transformation of higher education, and provide theoretical guidance and practical reference.
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1.Introduction

Considering the recent wave of social change driven by technological innovation, data has emerged as a
crucial production factor, making the digital economy a powerful engine for development. This has led to sig-
nificant shifts in scientific research paradigms, various disciplines' development modes, and intelligent tech-
nology advancements. During the 2024 National Conference on Education, President Xi Jinping highlighted
the importance of effectively implementing the national digitalization strategy. He emphasized the need to
broaden access to high-quality educational resources and to promote lifelong learning at the public service

level. This vital statement outlines the strategic direction for developing education and teaching.
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The rapid development of digital technology is driving higher education to undergo unprecedented changes.
Undergraduate colleges and universities are facing the challenges and opportunities brought by digital trans-
formation, and digital tools such as intelligent classrooms, online learning platforms, and virtual laboratories
have not only changed the traditional teaching methods and learning environments but also profoundly af-
fected the connotation and evaluation standards of education quality. Constructing an education and teaching
quality evaluation system for undergraduate colleges and universities adapted to the digital era has become a

critical issue that needs to be solved urgently.

Scholars have conducted extensive research on the digital transformation of education. DIAO Jun-Feng
et al. (2024) study of the European Union's education digitalization policy provides an essential reference
for understanding the digital transformation trend in international higher education. DONG Tonggiang et
al.(2024) analyze the factors affecting the digital transformation of vocational education and provide insights
into the transformation of undergraduate colleges and universities. They provide insights and highlight the
necessity of re-examining the connotation of education and teaching quality and constructing a new evalua-

tion system.

In the practice of digital transformation, it is also necessary to pay attention to the challenges at the ethical
and operational levels. YANG Junfen et al. (2024) study on the ethical norms of Al in education reminds us
that we must fully consider the ethical challenges of digitalization when constructing a new evaluation sys-
tem. Zhao Xing and Bu Yifan's (2024) discussion of the digitally empowered transformation of teaching eval-
uation in colleges and universities lays the theoretical foundation for related research. However, how to trans-
late these theories into an operational evaluation system must be deeply explored. However, how to transform

these theories into an operational evaluation system must be explored in depth.

Based on this, this paper aims to analyze the impact of digital transformation on the quality of education
and teaching in undergraduate colleges and universities and to explore the new connotations and new stan-
dards for evaluating the quality of education and teaching in undergraduate colleges and universities. The
study proposes to construct an evaluation system of educational teaching quality in colleges and universities
based on the DICE framework to more comprehensively and accurately assess the quality of education and
teaching in the era of digitization and provide theoretical guidance and practical references for promoting the

digital transformation of higher education.

2.Theoretical Background and Research Framework

2.1 The Impact of Digital Transformation on Education and Teaching in Higher

Education

Digital transformation is profoundly changing the face of education and teaching in colleges and univer-
sities. In terms of teaching mode, the application of digital technology has promoted the rise of new modes,
such as blended learning and flipped classrooms, which break the time and space limitations of the traditional
classroom and improve the flexibility and personalization of teaching. JIANG Shihui and ZHANG Yuyu (2024)
pointed out that digital transformation promotes the open sharing of educational resources and the innovation

of teaching mode. Access to learning resources has also been revolutionized, with digital libraries and online

© 2024 by the author(s); licensee Mason Publish Group, this work for open access publication is under the
BY Creative Commons Attribution International License (CC BY 4.0). (http://creativecommons.org/licenses/by/4.0/)

177



178

Economics & Management Review

course platforms providing students with vast learning materials, making knowledge acquisition more conve-

nient and diversified.

Teacher-student interaction has likewise experienced a remarkable transformation. Through digital tools
such as online discussion and real-time feedback, communication between teachers and students has become
more frequent and in-depth, effectively improving Education and Teaching effectiveness. L1 Shuang et al.
(2022) show that applying digital tools significantly improves the quality and frequency of teacher-student
interaction. In terms of teaching assessment, the application of learning analytics enables teachers to grasp
students' learning status more accurately and adjust teaching strategies in a timely manner. In addition, dig-
italization has expanded the boundaries of practical teaching. Wang Li and Gao Na (2021) emphasized that
technologies such as virtual simulation experiments and remote operation provide new possibilities for practi-

cal teaching, greatly expanding the breadth and depth of practical teaching.

2.2 New Perspective on the Quality of Education and Teaching in the Digital

Environment

The connotation of the quality of education and teaching is changing profoundly under the shaping of the
digital environment. Personalization and autonomy of learning have become essential manifestations of the
quality of education in the new era. Digital tools provide students with more opportunities for independent
learning and personalized development, and the quality of education is no longer only reflected in the transfer
of knowledge but also emphasizes the cultivation of students' independent learning ability and potential for
personalized development. This view is supported by the study of GUO Liming et al. (2024), who empha-

sized that the quality of education in the digital era should focus more on students' independent learning abili-

ty.

Information literacy and digital competence are also increasingly becoming critical indicators of education
quality. In this digital era, whether students have good information literacy and digital skills is directly related
to their future learning and career development. XONG Xinhui (2024) points out that information literacy
has become one of the core qualities of citizens in the digital era. Meanwhile, digitalization promotes the in-
tegration between disciplines, and cultivating students' interdisciplinary thinking and ability to solve complex

problems has become a new dimension of education quality.

In the face of the rapidly changing digital world, cultivating innovative ability and critical thinking is more
important than ever. Sing Tao (2024) emphasized that innovative ability and critical thinking are essential
core literacy for students in the digital era. In addition, in the context of the rapid updating of knowledge, cul-
tivating students' awareness and ability to learn lifelong has become an essential reflection of the quality of

education.

2.3 Tension Between Traditional Evaluation Systems and the Needs of Digital

Transformation

The traditional evaluation system of education and teaching quality has exposed many limitations in dig-
ital transformation. First of all, there is a pronounced lag in the evaluation indicators. Traditional evaluation

indexes mainly focus on the degree of knowledge mastery, and it is difficult to reflect the emerging qualities

© 2024 by the author(s); licensee Mason Publish Group, this work for open access publication is under the
Creative Commons Attribution International License (CC BY 4.0). (http://creativecommons.org/licenses/by/4.0/) BY




Economics & Management Review

of students' information literacy, innovation ability, and other qualities in the digital environment. It is not
possible to measure the comprehensive ability of the students comprehensively. TANG Qiao (2024) pointed
out that the traditional evaluation indexes are difficult to adapt to the new requirements of the quality of edu-

cation in the era of digitalization.

Secondly, the evaluation methods show singularity. Traditional evaluation primarily relies on static meth-
ods such as final exams and course papers, which are challenging to capture dynamic data in the digital learn-
ing process and cannot truly reflect students' learning performance and progress in the digital environment.
Evaluation dimensions also have limitations. They often ignore emerging dimensions such as teacher-student
interaction and online learning participation in digital environments, leading to one-sided evaluation results.
Song Ye and Liu Shu (2024) emphasized that digital learning environments require diversified evaluation

methods.

In addition, in the rapidly changing digital environment, the traditional periodic evaluation makes it diffi-
cult to reflect the dynamic changes in teaching quality in time, and the timeliness of the evaluation results has
become a significant problem. The singularity of the evaluation subject also limits the comprehensiveness and
objectivity of the evaluation. Traditional evaluation is mainly dominated by teachers or experts, which makes
it difficult to fully utilize the advantages of multiple evaluation subjects in the digital environment and fails
to comprehensively reflect the views of all parties on the quality of education and teaching. Liu Hong (2024)
suggests that evaluating the quality of education in the digital era should be a process that involves the partic-

ipation of multiple subjects.

These contradictions highlight the urgency of constructing a new type of education and teaching quality
evaluation system. The new evaluation system needs to adapt to the digital environment's characteristics,
reflect the new connotation of education and teaching quality, and overcome the limitations of the traditional

evaluation system to better serve the development of higher education in the digital era.

2.4 Analytical Model for Evaluating Education and Teaching Quality in Higher

Education from the Context of Digital Transformation

Evaluating education and teaching quality in colleges and universities in digital transformation presents
new features and requirements. In order to better understand the relationship between digital transformation
and education teaching quality evaluation, based on the DICE framework, we construct an education teach-
ing quality evaluation system under the perspective of digital transformation from the four levels of Digital
Infrastructure and Strategy (D), Integration and Innovation (I), Competence Building (C) and Evaluation and
Feedback (E) four levels to construct the evaluation system of education teaching quality in universities under
the perspective of digital transformation, aiming to clarify how digital transformation affects and reshapes the

evaluation system of education teaching quality in universities.

The DICE framework provides a systematic perspective for analyzing the multidimensional impact of digi-
tal transformation on evaluating the quality of Education and Teaching in higher education. These four levels

have close links and interactions, constituting a dynamic and cyclical system.

The Digital Infrastructure and Strategy (D) dimension is the foundation and driver of the entire framework.
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It encompasses the widespread application of information technology in higher education, such as artificial
intelligence, big data, and cloud computing. These technologies have changed how education is delivered and
provided new tools and methods for evaluating its quality. For example, the popularization of Learning Man-
agement Systems (LMS) has made it possible to track and analyze students' learning behaviors in real-time,

providing technical support for process evaluation.

The Integration and Innovation (I) dimension reflects the in-depth integration of digital technology with
education and teaching. This integration is reflected in the innovation of teaching methods, such as blended
learning and flipped classrooms, and the integration and sharing of educational resources. The development
of Open Educational Resources (OER) and Massive Open Online Courses (MOOCs) has broken the tradi-
tional boundaries of education and provided a new dimension and frame of reference for evaluating education
quality. Convergence and innovation have also promoted interdisciplinary and cross-field education models,

requiring quality evaluation systems to adapt to this complex education ecology.

The Competence Building (C) dimension focuses on new competencies needed in the digital age. This in-
cludes digital literacy, information processing skills, online collaboration skills, and broader qualities such
as critical thinking, innovation, and lifelong learning. Digital transformation requires an education quality
evaluation system that effectively measures and assesses these competencies, challenging traditional eval-
uation methods. At the same time, capacity building for teachers and administrators has become critical, as
they need to acquire new skills such as data analysis and instructional design to adapt to the new evaluation

requirements.

The Evaluation and Feedback (E) dimension is the core output of the whole framework. Digital transfor-
mation has provided more prosperous and more accurate data sources for educational assessment, making
real-time, personalized assessment possible. The application of technologies such as learning analytics and
educational data mining makes assessment not limited to final exams or summary evaluations at the end of a
course but formative evaluations throughout the entire learning process. This continuous assessment feedback
helps students adjust their learning strategies in time and provides a basis for teachers to optimize their teach-

ing.

The DICE framework consists of four interconnected levels that enhance each other cyclically. The digital
foundation (D) offers the technical support necessary for convergence innovation (I). This innovation creates
a demand for new types of competencies (C). Developing these competencies requires advancements in as-
sessment methods (E). Moreover, feedback from assessments will stimulate further digital transformation and

innovation, creating a virtuous cycle.

This framework highlights the far-reaching effects of digital transformation on assessing education quality
and teaching. It has altered the tools and methods used for evaluation and the content, standards, and pro-
cesses involved. Within this framework, evaluating education quality is no longer a static, one-way process;

instead, it has become a dynamic, multidimensional, and continuous improvement system.
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Fig 1. Framework for assessing the quality of Education and Teaching in higher education based on DICE

Understanding and applying the DICE framework can help build a more comprehensive and effective eval-
uation system of education and teaching quality for colleges and universities. It suggests that when promoting
digital transformation, colleges and universities must pay attention to multiple aspects, such as technology
application, teaching innovation, competence development, and assessment reform, to ensure that these ele-
ments can be coordinated and mutually reinforcing. At the same time, this framework also provides theoreti-

cal guidance for universities to formulate digitization strategies and quality improvement plans.

3.Characteristics of the DICE-Based Evaluation System for Teaching
Quality in Higher Education

3.1 Content and Characteristics of the DICE Framework

The DICE framework is a new quality evaluation model for Education and Teaching in higher education.
It comprises four core dimensions: Digital Infrastructure and Strategy (D), Integration and Innovation (I),
Competence Building (C), and Evaluation and Feedback (E). These dimensions are interrelated and mutually
influential, forming a cohesive system that reflects the complex impact of digital transformation on the quali-

ty of university education and teaching.

The main features of the DICE framework can be summarized as comprehensive, systematic, dynamic,
balanced, and innovative. Its comprehensiveness is reflected in the framework covering all aspects, from in-
frastructure to pedagogical innovation and capacity development to assessment and feedback. Systematical

is manifested in the close connection between the dimensions, forming an organic whole. Dynamical empha-
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sizes the importance of continuous improvement and adaptation to change, reflecting the dynamic nature of
education and teaching quality in the digital environment. Balance is reflected in the fact that the framework
focuses on both the application of technology and the maintenance of humanistic care and traditional educa-
tional values. On the other hand, focuses on the educational innovations brought about by digitization, includ-

ing teaching models and interdisciplinary integration.

3.2 Importance of the DICE Framework in Evaluating the Quality of Education and
Teaching in Higher Education

The DICE framework is widely used to evaluate the quality of education and teaching in colleges and uni-
versities. It addresses the need for digital transformation and comprehensively reflects the impact of digitiza-
tion on all aspects of education and teaching. This provides a systematic evaluation tool for higher education

institutions.

Secondly, the framework includes quantitative and qualitative indicators, allowing it to adapt to the diverse

evaluation needs of various levels and types of colleges and universities.

Moreover, by emphasizing evaluation and feedback, the DICE framework offers a mechanism for continu-
ous improvement, helping to enhance the overall quality of education and teaching. Its focus on digital foun-
dations and strategic dimensions gives universities the tools and direction to develop digital transformation
strategies and make informed strategic decisions. Finally, by highlighting the importance of capacity build-
ing, the DICE framework assists colleges and universities in cultivating talents that meet the demands of the

digital era.

3.3 Differences and Advantages Between DICE-Based Evaluation System and

Traditional Evaluation System

Compared with the traditional evaluation system, the DICE-based evaluation system shows significant dif-
ferences and advantages regarding evaluation perspectives, processes, and methods. In terms of evaluation
perspective, the DICE framework not only focuses on traditional teaching content, teaching methods, and
learning outcomes but also includes new dimensions such as digital infrastructure, integration, and innova-
tion, which can more comprehensively reflect the complexity and diversity of teaching and learning in higher

education in the digital era.

Regarding the evaluation process, the DICE framework emphasizes continuous assessment and real-time
feedback rather than the stage-by-stage, static evaluation of traditional evaluation systems. This dynamic
evaluation model can identify problems, adjust strategies promptly, and promote continuous improvement in
education and teaching quality. The DICE framework introduces new evaluation methods, such as extensive
data analysis and learning analytics, which can obtain more affluent and more objective evaluation data and

improve the scientific and accuracy of evaluation.

The DICE framework pays more attention to innovation and integration, taking teaching innovation and
discipline integration as important evaluation dimensions. This is conducive to promoting teaching mode in-

novation and interdisciplinary integration and improving the quality of education and teaching. At the same
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time, the framework emphasizes the cultivation of digital literacy and innovation ability, which helps to culti-

vate composite talents adapted to the needs of the digital era.

In addition, the DICE framework supports personalized evaluation based on learning analytics, which can
provide targeted evaluation and feedback for different learners and promote personalized learning. Finally,
the framework takes the digitization strategy as an essential evaluation content, which helps to combine the
evaluation of education and teaching quality with the university's development strategy and promotes overall

quality improvement.

The DICE-based evaluation system of education and teaching quality in colleges and universities is more
adapted to the needs of the digital era. It can comprehensively, dynamically, and accurately assess the quality
of education and teaching and strongly support education and teaching reform and quality improvement in
colleges and universities. This evaluation system focuses on the current quality of education and teaching and
looks at future development, which helps colleges and universities maintain their competitive advantages in

digital transformation.

4.Development of a DICE-Based Evaluation Index System for Assessing
Teaching Quality in Higher Education.

The education and teaching quality evaluation system in higher education presented in this paper is built
upon the DICE framework. It features a multilevel structure that comprises primary indicators, secondary in-

dicators, and evaluation elements. The detailed structure of this evaluation system is illustrated in Table 1.

Table 1. Evaluation Index System of Education and Teaching Quality in Higher Education Based on DICE

Pri S s
. rllrnary Secondary indicator Specific items
indicator
DI Digital Infrastructure Quality of network infrastructure (D11), Smart Classroom
D (10%) Setup (D12), Cloud Platform Development (D13),

Digital ’ Abundance of Digital Learning Resources (D14)
Infrastructure Digital Transformation Strategic Clarity (D21), Leadership
and Strategy D2 Digital Strategy Focus (D22), Digital Transformation Inputs (D23),

0,
(25%) (15%) Assessment of Digital Transformation's Impact on
Education Quality (D24)
Degree of Blended Teaching Application (I11), Adoption
Rate of Innovative Teaching Modes such as Flipped
I1 Innovations in Teaching | Classroom (112), Effectiveness of Innovative Teaching
I Models (15%) Modes in Enhancing Students' Interest and Engagement
) (I13), Balance Between Traditional and Innovative
Integration .
i Teaching (114)
and Innovation
(25%) Support for Interdisciplinary Teaching and Research (I121),
L Extent to Which Digitization Facilitates the Integration
12 Interdisciplinary L . Lo
Integration ( 10%) of Disciplines (I122), Creation of New Interdisciplinary
Courses(123), Degree of Integration of Digital Technologies
with Traditional Disciplines (124)
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Level of Teachers' Digital Pedagogical Competence (C11),
Frequency and Quality of Teachers' Digital Competence

1 Teachers' Digital o P ioi
C1 Teachers' Digita Training (C12), Teachers' Ability to Apply Digital Tools

Competence (15%)

C (C13), Teachers' Ability to Innovate in Digital Teaching
Competence (C14)
Bull(:mg Students' Digital Literacy and Information Processing
(25%) . Skills (C21), Digital Literacy Curriculum Development
C2 Student Digital . , .
Literacy (10%) (C22), Degree of Improvement in Students' Self-Directed
Y ° Learning Skills (C23), Students' Adaptability to the Digital
Environment (C24)
Degree of Diversification of Digital Teaching Evaluation
E1 Teaching Quality Meth(?ds (E11), Contribution of Digi‘Fal E'valuation tf)
Assessment (15%) Teaching Improvement (E12), Combination of Continuous
E ' ’ and Final Assessment (E13), Timeliness and Effectiveness
Evaluation of Digital Evaluation (E14)
and Feedback
(25%) Application of Big Data in Instructional Improvement
E2 Learning Analytic & | (E21), Personalized Learning Support (E22), Construction
Feedback (10%) of Real-time Instructional Quality Monitoring System

(E23), Data-driven Instructional Decision Support (E24)

The selection of indicators is a crucial link in constructing the DICE evaluation system for quality educa-
tion and teaching in colleges and universities. The selection of indicators is mainly based on four aspects:
firstly, the selection of indicators takes complete account of the core dimensions of the DICE framework to
ensure that the evaluation system can comprehensively cover the four critical aspects of digitization founda-
tions and strategies, integration, and innovation, capacity building, assessment, and feedback. This compre-
hensive coverage helps to build a systematic and complete evaluation system that can assess the quality of
education and teaching in universities from multiple perspectives. Second, selecting indicators fully reflects
colleges' and universities' transformation needs and development trends in the digital era. By choosing indi-
cators that can reflect the characteristics of digital transformation, the evaluation system can better adapt to
the current development of higher education and guide colleges and universities toward digitization and intel-
ligence. Third, selecting indicators always pays attention to the essence of education and teaching quality, fo-
cusing on the core elements such as teaching mode, teachers' competence, and students' quality. This ensures
that the evaluation system does not neglect the essence of education due to excessive focus on technology and
maintains the core focus on the quality of education and teaching. Finally, in the indicator selection process,
special attention is paid to the indicators. Selecting measurable and comparable indicators ensures the feasi-
bility of the evaluation process and the objectivity of the results, which is crucial for the practical application

and promotion of the evaluation system.

Determining the importance of each indicator is reflected mainly through the allocation of weights. For
example, the weight of “Digital Strategy” (15%) is higher than that of “Digital Infrastructure” (10%), which
reflects the critical role of strategic planning in the digital transformation of universities. Similarly, the weight
of “Innovations in Teaching Models” (15%) is higher than that of “Interdisciplinary Integration” (10%),
which highlights the importance of innovative teaching modes in improving the quality of education and

teaching. This weighting reflects the relative importance of each indicator and the focus of each dimension
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under the DICE framework, which can help universities allocate resources and efforts in digital transforma-

tion rationally.

This scoring and calculation method can comprehensively and objectively reflect the level of education and
teaching quality of universities in all aspects while motivating universities to pursue the improvement of the
overall effect of digital transformation through the overall effectiveness bonus item. This evaluation system
can not only quantify the quality of education and teaching in colleges and universities but also provide col-

leges and universities with clear directions and goals for improvement.

5.The Implementation Path of the DICE-Based Evaluation System for
Assessing Education and Teaching Quality in Higher Education

With the development of digital transformation and the deepening of educational evaluation reform, con-
structing a DICE-based evaluation system of education and teaching quality in higher education has become
an important task. This paper proposes a specific path to realize this evaluation system, including the imple-
mentation steps of the evaluation system, the strategy of data collection and analysis, the application mecha-

nism of the evaluation results, and the possible challenges and solutions.

5.1 Specific Steps and Methodology for The Implementation of The Evaluation and
Teaching System

Implementing a DICE-based evaluation system for the quality of education and teaching in colleges and
universities requires a systematic approach and gradual steps. First, colleges and universities should build a
data-driven evaluation framework, including multi-dimensional evaluation indicators covering the teaching
process, learning effects, resource utilization, and other aspects. Second, an intelligent platform integrating
data collection, storage, processing, and analysis is needed to realize real-time collection and processing of

various data types in the teaching process.

In addition, colleges and universities should also focus on cultivating data literacy in evaluation subjects.
Through systematic training, teachers and administrators should improve their data analysis ability, visualiza-
tion techniques, and ethics awareness to interpret and apply data scientifically. Finally, evaluation should be
carried out continuously and cyclically so that evaluation reports can be formed by collecting and analyzing
data regularly, and improvement measures can be formulated based on the evaluation results, thus promoting

the continuous improvement of teaching quality.

5.2 Strategies for Data Collection and Analysis

To enhance data collection, a diversified approach should be implemented. This includes gathering infor-
mation from various sources: the intelligent classroom system for teaching process data, the learning manage-
ment system for learning behavior data, feedback from questionnaires and interviews, usage statistics from
the teaching resource platform, and assessments of student performance and skills. By adopting this multi-di-

mensional data collection strategy, we can comprehensively understand teaching quality.

For data analysis, it is essential to utilize advanced technologies such as machine learning and data mining
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for in-depth examinations. These techniques can help identify potential teaching challenges, predict student
learning outcomes, and support informed teaching decisions. Additionally, a robust data quality management
system should be established. This system should include standardized data collection procedures, a thorough

data cleaning process, and secure data storage to ensure the accuracy and reliability of the data.

5.3 Utilization of Evaluation Results and Feedback Mechanisms

The practical application of evaluation results is the key to improving teaching quality. First, teachers
should be provided with personalized teaching improvement suggestions based on the evaluation results, such
as recommending relevant teaching methods and resources for deficiencies in classroom interaction. Second,
by analyzing the evaluation data, the weak links in the utilization of teaching resources can be identified so
that teaching resources can be reasonably deployed and optimized, and the efficiency of resource use can be

improved.

In addition, evaluation results can provide data support for school management to assist in formulating sci-
entific teaching policies and development plans. Finally, combining evaluation results with teacher training
and career development can help teachers formulate personal development plans and promote their profes-
sional growth. A closed-loop quality improvement system can be formed through these applications and feed-

back mechanisms.
5.4 Potential Challenges and Solutions During Implementation

Multiple challenges may arise when implementing a DICE-based education and teaching quality evaluation
system. The first is data security and privacy protection. To this end, universities need to develop a strict data
management system, adopt encryption technology to protect sensitive data, establish a system of data access

rights, and conduct regular security audits.

The second challenge is the scientific and comprehensive nature of evaluation indicators. The solution is to
combine quantitative and qualitative methods, establish a diversified evaluation index system, and regularly

assess and update the evaluation indexes to ensure their scientific and comprehensive nature.

The third challenge is teachers' acceptance and participation. In this regard, publicity and training should be
strengthened so that teachers can understand the value of data-driven evaluation. At the same time, teachers
should be encouraged to participate in the design and optimization of the evaluation system to enhance their

sense of ownership.

Fourth, implementing the DICE evaluation system requires strong technical support and professional tal-
ents, which may challenge some universities. The solution is to increase investment in building an advanced
data analysis platform while cultivating on-campus data analysis talents and introducing external expert sup-

port when necessary.

Finally, it is also an important challenge to truly transform evaluation results into actions for teaching im-
provement. To this end, universities should establish a linkage mechanism between evaluation results and
teaching improvement and design specific application programs and tracking and feedback mechanisms to

ensure that evaluation results can promote teaching quality improvement.
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By systematically addressing these challenges, colleges and universities can gradually establish and im-
prove the DICE-based education and teaching quality evaluation system to continuously improve teaching
quality and optimize educational effectiveness. This process requires the concerted efforts of all university
aspects and the continuous summation of experience, adjustment, and optimization in practice, which will ul-

timately lead to the formation of a scientific, effective, and sustainable evaluation system.

6.Conclusions and Limitations

Higher education is facing unprecedented opportunities and challenges due to digital transformation. Based
on the DICE framework, this study explores the construction of an educational teaching quality evaluation
system in undergraduate colleges and universities, which provides new ideas and methods for colleges and

universities to improve the quality of education and teaching in the digital era.

The DICE framework supports constructing a comprehensive, systematic, and dynamic evaluation system
for educational teaching quality in colleges and universities. In the Digital Infrastructure and Strategy (D)
dimension, the evaluation system makes full use of emerging technologies such as big data and artificial in-
telligence to realize the intelligence and precision of the evaluation process. The Integration and Innovation (I)
dimension emphasizes cross-disciplinary and cross-field integration, promoting innovation of teaching modes
and evaluation methods. The Competence Building (C) dimension focuses on cultivating students' core litera-
cy and future vocational competence, making the evaluation more focused on learning outcomes and applica-
tion ability. The Evaluation and Feedback (E) dimension ensures that the evaluation results can be effectively

translated into concrete measures for teaching improvement.

In terms of the design of the evaluation index system, a multi-dimensional and multi-level index system
is proposed based on the DICE framework. The system not only covers the traditional indicators of teach-
ing input, process, and effect but also incorporates new types of indicators, such as the utilization of digital
teaching resources, the construction of an intelligent teaching environment, the cultivation of students' digital
literacy, and the teachers' digital teaching ability, which comprehensively reflects the new characteristics and

requirements of higher education in the digital era.

For the implementation path of the evaluation system, the study proposes a phased implementation strategy
based on the DICE framework:

1.In the digital transformation stage, universities need to improve digital infrastructure and establish a

sound data collection and analysis system.

2.In the stage of integration and innovation, the deep integration of teaching and technology is promoted,
and evaluation methods and tools are innovated. Again, the capacity-building stage focuses on improving

teachers' digital teaching ability and students' digital literacy.

3.In the evaluation and feedback stage, a data-based continuous improvement mechanism is constructed to

realize the virtuous cycle of evaluation results and teaching improvement.

However, this study has some limitations. First, the application of the DICE framework in higher education
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is still in the exploratory stage, and its validity and reliability need to be verified by more empirical studies.
Second, the study mainly focuses on undergraduate-level colleges and universities, and its applicability to
different types and levels of colleges and universities needs further testing. In addition, exploring privacy pro-

tection and ethical issues in data collection and use is not deep enough.

Based on the above findings and limitations, future research can be carried out in the following directions:
first, carry out large-scale empirical studies to verify the validity and reliability of the education teaching
quality evaluation system constructed based on the DICE framework. Second, to explore in depth the inter-
action mechanism between the dimensions of the DICE framework, optimize the structure of the framework,
and enhance its explanatory power and application value. Furthermore, research on combining the DICE
framework with other advanced educational theories and evaluation methods is needed to enrich further and

improve the evaluation system.

Funding

This work was supported by the Guangdong Educational Evaluation Association (Research on the Evalua-
tion System of Teaching Quality in Undergraduate Institutions in the Perspective of Digital Transformation,
grant number VDPG23022). 2024 Educational Science Planning Project (Higher Education SPECIAL) (Ex-
ploring the “Artificial Intelligence + X Teaching Model Under “Integration and Innovation”: A Case Study
of the Financial Analysis Course, grant number 2024GXJK655).

References

[1]DIAO Jun-Feng, LIAN Mei-Fang, HAN Xi-Bin. Review of EU Education Digitalization Policy: Imple-
mentation Process and Influencing Factors[J]. Modern Educational Technology,2024,34(10):113-122.
[2]DONG Tonggiang, CHEN Ronglong, XU Zhenguo. Analysis of the Influencing Factors and Complex
Configuration Paths of Digital Transformation in Vocational Education-A Mixed Empirical Study Based on
the “Resource-Dynamic” Model[J]. e-Education Research,2024,45(10):35-42.

[3TYANG Junfeng, CHU Juan, ZHANG Binxian. Research on the Construction of Ethical Norms for Appli-
cation of Artificial Intelligence in Education[J]. e-Education Research,2024,45(10):19-27.

[4]Zhao Xing, Bu Yifan. Characterization Patterns, Realistic Challenges and Realization Paths of Dig-
itally Enabled Transformation of Teaching Evaluation in Colleges and Universities[J]. Education Re-
view,2024,(04):31-39.

[SJJTANG Shihui, ZHANG Yuyu. The Relationship Between Educational Digitization and Educational Dig-
ital Intellectualization and Its Advanced Direction[J/OL]. Modern Distance Education,1-17[2024-10-21].
https://doi.org/10.13927/j.cnki.yuan.20241014.004.

[6]L1 Shuang, Lu zijing, ZHENG Qinhua. Research on Data-driven Online Teaching Quality Evaluation in
the Intelligent Era[J]. e-Education Research,2022,43(08):36- 42+76.DOI:10.13811/j.cnki.eer.2022.08.005.
[7]Wang Li, Gao Na. Construction of Undergraduate Course Teaching Quality Evaluation Index-Perspective
Based on Student Experinece[J]. Research in Higher Education of Engineering,2021,(02):195-200.

[8]GUO Liming, LI Luyue, ZHENG Qinhua. Constructing a New Comprehensive Quality Assessment

System for Students that Balances School-specific Features and Universality[J]. Journal of China Examina-

© 2024 by the author(s); licensee Mason Publish Group, this work for open access publication is under the
Creative Commons Attribution International License (CC BY 4.0). (http://creativecommons.org/licenses/by/4.0/) BY




Economics & Management Review

tions,2024,(10):61-69.

[9]XONG Xinhui. Transforming Educational Assessment: Innovative Methods and Future Pathways[J]. Jour-
nal of China Examinations,2024,(10):81-93.

[10]Sing Tao. Deepening education evaluation reform and making solid progress towards the goal of a strong
education nation[J]. Journal of China Examinations2024,(10): 3-5.

[11]TANG Qiao. Construction of Blended Teaching Quality Evaluation Index System in Higher Vocation-
al Colleges from the Perspective of “Internet plus Education”[J]. Journal of Science and Education,2024,
(19):152-155.

[12]Song Ye, Liu Shu. Exploring the Long-term Mechanism of Ideological and Political Education in Private
Colleges and Universities by Taking Educational Evaluation as a Traction[J]. Heilongjiang Education(Re-
search and Evaluation of Higher Education),2024,(10):57-59.

[13]Liu Hong. The Evolution and Prospect of the Evaluative Index System of Talent Training Under Five
Rounds of Discipline Evaluation[J]. Jiangsu Higher Education, 2024,(10):81-87.

© 2024 by the author(s); licensee Mason Publish Group, this work for open access publication is under the
BY Creative Commons Attribution International License (CC BY 4.0). (http://creativecommons.org/licenses/by/4.0/)

189



