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Construction of Smart Education Evaluation System: A Case
Study of International Chinese Language Education
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Abstract—The enablement of intelligent technology and big
data technology has provided an opportunity to transform and
develop the evaluation of International Chinese Language
Education. Based on the review of previous related research,
this study constructs an overall framework for the International
Chinese Language Smart Education evaluation system that
contains five levels: user, application, information, data, and
technology. The smart education evaluation model that contains
four dimensions, namely smart learning environment, smart
pedagogy, smart learning, and smart education support services,
is constructed in this study. Meanwhile, some new features of
evaluation on International Chinese Language Smart
Education are assessed in this paper. Finally, taking an
advanced Chinese writing course as a case, this paper adopts
the Delphi and Analytic Hierarchy Process methods to
determine the smart education evaluation index system, which
includes 3 first-level indicators, 11 second-level indicators, 28
third-level indicators, and 120 fourth-level indicators.

Index Terms—International Chinese language smart
education, smart education evaluation, technology-assisted
education evaluation reform, advanced Chinese writing
evaluation.

I. INTRODUCTION

Education evaluation is one of the essential components of
the education system and it fulfills an irreplaceable function
in improving instructional quality. Meanwhile, education
evaluation is highly necessary for the comprehensive
development of students and for improving the professional
growth of teachers. In a word, scientific assessment activities
also reflect the scientific nature of education [1-3].

As information technology is deeply integrated with
education and teaching, digital technology has been widely
applied in education reform and teaching practice, especially
in education evaluation. Education evaluation is a dynamic
development process, and the current trend in education
evaluation reform is built based on objectivity, diversity,
science, and openness [4, 5].

The International Achievement Evaluation Association
advocates the implementation of multi-dimensional and
comprehensive evaluation. Through the exploration and
practice in countries around the world, several international
education evaluation projects, such as “Program for
International Student Assessment (PISA)”, “Progress in
International Reading Literacy Study (PIRLS)”, and
“Programme for the International Assessment of Adult
Competencies (PIAAC)”, have been developed. Evaluation
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tools have transferred from the simplest pen-and-paper test to
the combination of pen-an-paper based observation and
computer-assisted testing, the evaluation function, on the
other hand, closely follows diagnosis, development
promotion, and decision-making services.

In 2020, the Chinese government promulgated the Overall
Plan for Deepening Educational Evaluation Reform in the
New Era to systematically promote and comprehensively
deepen education evaluation reform [6]. Exploring new
models of education evaluation has emerged as an inevitable
trend and requirement for intensifying education evaluation
reform [7].

With the advent of the smart era, technologies such as
artificial intelligence, big data, and learning analytics are
fully empowering teaching evaluation reform [8]. In the long
past practice of education evaluation, various types of
technologies have been applied to results evaluation, process
evaluation, value-added evaluation, and comprehensive
evaluation. However, there are objectively varying problems
of different types and levels involved in each type of
evaluation, which is often beyond the reach of traditional
methods. Therefore, education evaluation calls for new
technologies and methods to make breakthroughs.

International Chinese language Education means teaching
Chinese to speakers of other languages (TCSOL).
International Chinese language Smart Education is a novel
type of education that harnesses emerging information
technologies to promote accurate instruction for teachers and
personalized learning for students. The intelligent education
evaluation system measures and evaluates all the elements of
the International Chinese Language Smart Education system,
so that it can serve as a feedback adjustment to promote
teaching and learning. With the support of intelligent
technology, smart education evaluation enables educational
judgment more accurate, comprehensive, and intelligent.
Therefore, an evaluation system of International Chinese
Language Smart Education is constructed in this study,
analyzes its characteristics, and creates an evaluation index
system based on the evaluation content from a case study of
an advanced Chinese writing course.

Il. LITERATURE REVIEW

A. Technology-Assisted Evaluation Reform

In the past decades, the process of education evaluation
has generally included pre-course Diagnostic Evaluation,
in-class Formative Evaluation during class, and post-course
Summative Evaluation [9]. As research advances, education
evaluation has begun to change from result-oriented to
process-oriented, while formative evaluation also starts to
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receive research attention. For example, Stufflebeam et al.
raised the CIPP evaluation model [10], which is a typical
formative evaluation model that consists of four parts,
namely Context Evaluation, Input Evaluation, Process
Evaluation, and Product Evaluation. These four assessments
provide different information for teachers’ decision-making
[11]. However, all of these assessment methods involve at
least one type of technology, and most of them assessed
learners’ performance by using questions, tests, exams, and
questionnaires to collect learning data, so the results are often
time-consuming or less scientific. In addition, this evaluation
model adopts a unitary approach, which means that there is
only one mode of the subject and the object, that is, the
teacher assessing the learning outcomes of students.

With the advent of computer-assisted evaluation methods,
evaluations have become more valid and sophisticated in
terms of measurement, and more flexible in terms of time and
place [12]. However, there are still considerable difficulties
in rapidly accessing and processing massive educational data
in computer-assisted assessment.

In recent years, artificial intelligence (Al) and big data
technologies have become more prevalent in education, and
new technologies have energized education evaluation
reform [13]. It has been pointed out in a paper that through
machine learning and natural language processing techniques,
the accuracy of evaluation results in students’ learning
performance has increased [14]. Studies have shown that
data-driven education evaluation has been greatly enhanced
regarding its functions, objects, content, methods, data
sources, data analysis, processes and outcomes Research
suggests that data-driven education evaluation has a great
improvement in evaluation function, evaluation object,
evaluation content, evaluation method, evaluation data
source, data analysis, evaluation process, evaluation result,
etc. [15]. Liu and Yu et al. [16], the study introduced Al
technology based on facial expression recognition and voice
emotion recognition methods to extract and analyze video
streams collected by webcams during online lessons, which
helps teachers to shape their evaluation. According to [17],
[18], the authors present objectives and practical approaches
to evaluation reform in categories of intelligent
technology-supported  process-based  evaluation and
comprehensive evaluation, respectively. In addition, there
are some evaluation studies specifically oriented to teachers’
digital competencies from a technology perspective [19].

B. Technology-Assisted Language Education Evaluation

The first aspect of technology-assisted language education
evaluation reform is the change in evaluation techniques. The
assessment of learners’ language knowledge and skills is
among the most fundamental parts of language education and
includes both static assessment and dynamic assessment.
Computerized tests of language knowledge tests include
assessments of phonological, lexical, and grammatical
knowledge. Tests of language skills include assessments of
listening, speaking, reading, writing and translation.
Computer-assisted testing of subjective questions such as
speaking and writing is a major area. In the early stage of
technology-assisted language learning, computers were able
to provide learners with audio of standard pronunciations and
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score students’ pronunciations (with lower accuracy). With
the development of Al technologies, especially with the
maturation of natural language processing techniques, speech
recognition, and speech conversion, speech evaluation
technologies are beginning to be applied to the assessment of
learners’ oral ability [20]. In addition, automatic essay
scoring (AES) technology has been available to evaluate the
quality of learners’ essays [21].

Another major area of research in educational evaluation is
the assessment of learning resources, such as textbooks,
learning dictionaries, MOOCS, Applications, translation
tools, and courseware. Language learners express a strong
demand for free online language learning resources.
However, the quality of these resources is often mixed and
the results should be applied to their development and
improvement. Research into teachers’ digital competence in
language teaching has also received attention. In addition to
knowledge of linguistics and pedagogy, teachers should
acquire knowledge of educational technology, particularly
those of how to integrate technology with pedagogy and
language knowledge in the teaching process. For example,
teachers should master how to use speech synthesis
technology to develop listening audio materials and use flash
to present grammar knowledge. Therefore, the evaluation of
the digital literacy and competence of language teachers is
also a necessary aspect of technology-enhanced reform of the
evaluation of language education system.

In contrast, research on technology-assisted teaching
evaluation in the field of International Chinese Language
Education is rather limited [22], and against this background,
an AHP-based evaluation system for distance teaching of
Chinese as a second language is constructed in this study.
This system includes the evaluation of five components,
namely learners, teachers, learning materials, learning
supports and services, and teaching platforms. In response to
the insufficient interaction in the previous online courses, Liu
and Liu [23] put forward a quantitative interaction design
evaluation index system for the interaction of the Chinese
online course, online teaching platform, and teaching process

So far, research on educational evaluation of International
Chinese Language Education with intelligent technology is
limited, with few scholars applying data mining and analysis
techniques to teaching evaluation. Therefore, this study will
fill this gap and apply intelligent technologies to the
innovation and reform of the evaluation system of
International Chinese Language Education.

I1l. CHINESE SMART EDUCATION EVALUATION SYSTEM

A. Chinese Smart Education Evaluation System Structure

Standardization is one of the characteristics of
International Chinese Language Smart Education. It is a
prerequisite for the organic integration of various technical
elements and the efficient empowerment of smart education,
which means that the design, development, application, and
management of various elements, such as system framework,
data resources, and presentation methods, should follow
uniform standards. In other words, it is to ensure that all kinds
of elements can be docked smoothly [24]. A scientific and
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appropriate education evaluation system can ensure that
International Chinese Language Smart Education develops in
a standardized direction.

To promote the construction and application of intelligent
technology-assisted evaluation of International Chinese

Language Smart Education, this paper proposes and
constructs the overall framework of the International Chinese
Language Smart Education Evaluation System (ICL-SEES)
by Dong [4], as shown in Fig. 1.
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Fig. 1. The ICL-SEES overall framework.

As can be seen in Fig. 1, the ICL-SEES includes a user
layer, an application layer, an information layer, a data layer,
and a technology layer. This system is diversified and can be
demonstrated in the following aspects.

Firstly, the types of evaluation subjects are diversified. The
ICL-SEES includes teachers, students, schools, government,
and society, as a result, suggestions for the optimization of
teaching models can be obtained from different perspectives.
Users can log into the ICL-SEES anytime, anywhere, and
anyway through the intelligent terminal equipment.

Secondly, the evaluation methods are multi-dimensional.
The ICL-SEES includes outcome-based, process-based,
value-added, and comprehensive evaluations. These
evaluations can serve different purposes in various teaching
implementations. Outcome-based evaluation can reflect the
students’ learning and the quality of teachers’ teaching.
Process-based evaluation can help teachers keep track of
second language (L2) learners’ learning in the form of
questions or follow-up tests, and help Chinese teachers make
real-time adjustments to teaching strategies and
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arrangements [17]. For example, observing changes in
learners’ writing scores over the course of a semester.
Value-added evaluation measures the extent to which
students’ language skills have grown over this period and is
applied to evaluate school and teacher performance. For
example, a comparison can be made between whether the
number of vocabulary or grammar points acquired by the
learners themselves has changed before and after the lesson.
A comprehensive evaluation is a kind of full-view care of the
evaluation object, which can be achieved by constructing a
scientific comprehensive evaluation index system to provide
a systematic, comprehensive, and complete comprehensive
evaluation of students [18]. For example, after learning
Chinese, L2 learners not only understand the language
knowledge and skills but also change their feelings, learning
strategies, etc.

Thirdly, the evaluation techniques are diversified. The
CSEES adopts various intelligent and big data technologies
to achieve intelligent data collection, processing, analysis,
and visual output during the whole process of teaching and



International Journal of Information and Education Technology, Vol. 13, No. 2, February 2023

learning Chinese. Furthermore, the ICL-SEES relies on
learning analytics, big data, and visualization technology for
quantitative evaluation, and speech intelligent technology
can serve to record and recognize the content of
teacher-student dialogues.

Fourthly, the evaluation functions are multiple. The
ICL-SEES can act to guide, regulate, motivate, diagnose and
teach so that the teaching system can be optimized and
upgraded and learners can develop comprehensively.

B. Chinese Smart Education Evaluation Content Model

Content evaluation is the key component of an evaluation
system. The general idea of the International Chinese
Language Smart Education content evaluation model is to

evaluate the teacher’s teaching quality through the student’s
learning. Based on the definition of the connotation of smart
education [25], the object of smart pedagogy evaluation can
be identified as four major components, namely smart
environment (or called smart learning environment), smart
pedagogy, smart learning, and teaching support and service,
which represent the perspectives of developers, teachers,
learners, and administrators respectively. These four
evaluation contents can be considered as four micro-models,
from which the four micro-models, specific evaluation
contents, guidelines and indicators, and other building block
components can be decomposed, as shown in Fig. 2.

Physical
Environment

Technical
Environment

Human-Machine
Interaction

T~

/

International Chinese
Language Smart
Environment Evaluation

Teaching
Contents

Teaching

I

Learning
Activities

Learning

2
Process International Chinese
Language Smart

Pedagogy Evaluation

Teacher's
Literacy

Tutoring
and Q&A

International Chinese

<:> Language Smart Educational

Evaluation Svstem

Abilities
Learning
Status
Learning
outcomes

International Chinese
Language Smart
Learning Evaluation

International Chinese Smart
Education Support Services
Evaluation

Learning Teaching
Support Support
Services Services

Technology Other
Support Support
Services Services

Fig. 2. International Chinese language smart education evaluation model.

It can be seen from the Fig. 2 that the smart environment
evaluation model includes the evaluation of the physical,
technical, and emotional environments composed of different
resources, mainly for the smart classroom, the smart
education cloud, and human-computer interaction. The
evaluations of smart learning and the evaluation of smart
pedagogy are oriented toward two main subjects, the learner
and the teacher. The evaluation of smart pedagogy includes
the evaluation of teaching contents, teaching process,
teacher’s literacy, tutoring and Q&A. Evaluation of smart
learning includes learning activities, learning competencies,
learning status, and learning outcomes. Learning activities
refer to the learners’ participation in the activities in the
pre-class, in-class, and post-class stages. Finally, the
evaluation of smart education support services includes four
aspects, namely teaching support services (such as teacher
training and teaching design resources), learning support
services (including enrollment and guidance on resource use),
technology support services (such as system operation and
maintenance as well as network maintenance) and other
support services (including financial support and complaint
mechanism). For the Chinese language education system,
smart teaching support services have the same importance as
the other three evaluation elements, but their impact on
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teaching itself is peripheral, indirect, and implicit. To further
improve the teaching evaluation model, this study includes
them as evaluation elements but does not regard them as the
key objects of evaluation.

C. Features of Chinese Smart Education Evaluation

First of all, the evaluation methods are scientific. With the
help of artificial intelligent technology tools, the
International Chinese Language Smart Education evaluation
is a data-driven and evidence-based evaluation. The Chinese
smart education evaluation is based on data evidence. The
teaching and learning process can be quantified by collecting
data on language teaching and learning from Chinese Smart
Classroom, Smart Education Cloud, and other platforms.
Through the collaboration of educational evaluation
researchers, information technology professionals, and
education and teaching personnel in the field of International
Chinese Language Education, a scientific evaluation index
system, weight factors, and algorithm model are constructed
according to different evaluation objectives, objects, and
contents.

Secondly, the evaluation data acquisition is coincident.
Assisted by technologies such as brain-computer interface
and face recognition, physiological, behavioral, and
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emotional data of L2 learners can be collected, such as
pronunciation, essays, and answers. Data on the whole
process of language learning will be mined and analyzed
through high-speed computing technology to construct a
personalized developmental map of students’ language skills,
which results in a “whole-person” evaluation. At the same
time, data on affective and cognitive states are collected in a
seamless and companionable manner based on various
interactive technologies [26]. Multi-modal learning analytics
technology ensures dynamic tracking of individual
development and interpersonal data of learners.

Thirdly, the evaluation results are more accurate. Through
the use of techniques such as data mining, and cognitive
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Titer C

computing, the diagnosis and analysis of L2 learners’
language abilities can be more accurate. To realize the
optimization of multidimensional and global data processing
and analysis, data based on the language learning process
will be feedback based on intelligent technology. Big Data
for Education will provide teachers with real-time and
accurate feedback information on L2 learners. At the same
time, supported by visualization technology, the ICL-SEES
will provide users with intuitive and vivid evaluation results
through highly personalized interactive data visualization
charts, and push evaluation results accurately to users
through technologies such as intelligent recommendation
engines.
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Fig. 3. Smart education evaluation index system.

IV. RESEARCH DESIGN

Due to the space limitation of the paper, we cannot conduct
an in-depth analysis of all aspects of ICL-SEES. In this paper,
a smart education evaluation index system is constructed to
make scientific, objective, and accurate evaluations. The
establishment of this index system helps to determine what
kinds of data need to be collected in the teaching and learning
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process. It can also help to develop and utilize learning
software to achieve multidimensional and continuous
collection of educational data for writing courses, with the
support of learning analytics, big data, visualization, and
other information technologies.

In addition, support services for smart education are not
incorporated into this index system as an evaluation object, as
it is not significant for this course.
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A. Modeling Path

There are three main steps in the construction of the
evaluation index system for intelligent education in advanced
Chinese writing. Firstly, the basic framework of the
evaluation level is determined according to the content model
of smart education evaluation. The evaluation objects include
smart learning, smart pedagogy, and smart environment. As
mentioned above, the evaluation contents of smart learning
and teaching support and services are not calculated as they
were not very relevant to this study, so their weights are not
calculated. Secondly, experts in the field of International
Chinese Language Education field are invited to make
several rounds of revisions to the framework, and a formal
evaluation framework is finally determined. Finally, the
Analytic Hierarchy Process (AHP) is adopted to determine
the weights of each index and to build a scientific, effective,
and standardized evaluation index system.

B. Methodology

Delphi and AHP are the major research methods used in
this study.

The Delphi method is a common tool for relatively
accurate estimation of a large number of indicators that
cannot be quantitatively analyzed. This method applies
expert opinion formation - statistical feedback - opinion
adjustment to verify expert opinions and to suggest the
probability of the proposed evaluation index. After several
rounds of consultation, the opinions of experts gradually
converged, and the revised smart education evaluation index
system was finally obtained [27, 28]. The Sub-criteria were
scored by inviting eight experts in the field of International
Chinese Language Education. Furthermore, these experts
come from two different fields of Chinese writing teaching
and Chinese educational technology, separately, with each
expert being asked to complete a survey questionnaire
containing 6 multiple-choice questions.

AHP as a comparative evaluation theory measures the
relative priority scales of intangible objects through a matrix
of paired ratios based on human judgment. The basic idea of
the Analytic Hierarchy Process is to stratify the problem to be
analyzed, decompose it into different constituent factors
according to the nature of the problem and the overall
objectives to be achieved, and coalesce the factors cohesively
at different levels according to their associated influence and

their affiliation to form a multi-level analysis structure model.

Finally, the problems are compared and ranked in terms of
their strengths and weaknesses. The steps in building index
weights using APH are: developing the hierarchical structure
— putting up the pairwise relative matrixes across the survey
— discovering the eigenvalues and -eigenvectors —
accumulating the relative loads [29, 30].

1) Developing the hierarchical structure of the
evaluation system

In this study, the evaluation index system of this advanced
Chinese writing course is designed into five tiers. Tier A is
evaluation objective, tier B is evaluation element, tier C is
evaluation content, tier D is evaluation index, and tier E is
evaluation sub-indexes. This system is shown in Fig. 3.

Notably, the interpersonal interaction evaluation of the
emotional environment evaluation of the intelligent

284

environment evaluation has been placed in the counseling
and answering section of the intelligent teaching evaluation,
and the evaluation of the emotional environment evaluation
here focuses on the evaluation of ‘“human-computer
interaction”.

2) Constructing a comparative judgment matrix

In this study, a paired comparison method and a 1-9 scale
evaluation method were applied to compare each component
element two-by-two. The subjective value explanation is
presented in the form of a 9-point scale, in which the
empirical basis was proposed by [31]. The ratio of the
importance of each element was solved to calculate the
weight of the element in the index system.

In the case of elemental tier B, the element scale is derived
and the hierarchical analysis model of B1, B2, and B3 is
constructed, and the judgment matrix can be found in Table I.

TABLE I: THE CROSS-TABULATION ANALYSIS

B1 B2 B3
Bl 1 2.4/1 6.2/1
B2 1/2.4 1 4.2/1
B3 1/6.2 1/4.2 1

Expressed in a matrix as:

1.000 2.400 6.200
B=|0.417 1.000 4.200
0.161 0.238 1.000

3) 3) Determine the weight of each indicator

In this study, the sum-product algorithm is adopted to
determine the weight of each indicator, which is given by
equation (1).

n
Vn = Z bnj (l)
i=1
According to the third-order judgment, the matrix is
constructed for a total of 3 items of index 1, index 2, and
index 3 for the AHP study (with the sum-product algorithm
being the calculation methods), with eigenvectors of 1.837,
0.907, 0.255 and the corresponding weight values of
61.243%, 30.245%, and 8.513%, respectively for the total
three items.

4) Consistency test

For consistency tests, typically, the smaller the consistency
ratio (CR) value is, the better the consistency of the judgment
matrix. According to [32], the consistency index is tolerable
if the CR rate < 0.1, and the judgment matrix satisfies the
consistency test. Otherwise, it means that there is no
consistency, and the judgment matrix should be adjusted
appropriately and adjusted and then analyzed. Accordingly,
the maximum eigenvalue can be calculated by combining the
eigenvectors first and using equation (2).

(BW)i
Wi

O]

Aoy =11 nzn:
i=1

The calculation result shows that A, = 3.026. The
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consistency index (CI) is then calculated in this study by
using equation (3).

— (ﬂmax — n)
n-1

cl 3)

The calculation shows that CI=0.013. The random index
(RI) is directly checked according to the order n of the
judgment matrix. The mean of the largest characteristic root
(A*max) is identified and defined by randomly constructing a
positive reciprocal inverse matrix by drawing numbers from
one to nine and their reciprocals:

*

p— ﬂ’max_n
T on-1

RI 4)
and finally, the CR value is calculated. The consistency ratio
(CR) is estimated for more analysis, whereas ACI is the
average index of randomly created weights [33]:

_cl

- ()
RI

CR

The consistency test results are shown in Table I1.

TABLE Il: SUMMARY OF CONSISTENCY TEST RESULTS

Maximum
(¢]] RI CR Result
characteristic root
3.026 0.013 0.520 0.025 Pass

The CR value of 0.025<0.1 is calculated for the 3rd-order
judgment matrix, indicating that the judgment matrix of this
study satisfies the consistency test and the calculated weights
are consistent.

In addition, the weights of the indicators of tier E are
directly assigned by a domain expert, as these indicators can
be flexibly adjusted and set.

According to the above modeling path and method, the
weight of advanced Chinese writing smart education
evaluation is gradually determined. The calculation of the
score for a specific index “i” will use the following equation:

W, = W x W x Wi, x W (6)

In equation (6), the weight, and the letters (B, C, D, E)

indicate the corresponding indicator in respective tiers.

V. RESULTS

A. Smart Learning Evaluation (61.243%)

The evaluation subjects of the Smart Learning elements
are Chinese teachers and learners, and the evaluation objects
are learners, and a combination of online and offline
evaluation methods can be used. The weights of smart
learning evaluation are shown in Table IlI.

TABLE III: SMART LEARNING EVALUATION INDEX MODEL

Preview before (1) Viewing of micro lessons (50%)
class (2) Discussion of essay ideas (20%)
(23.335%) (3) Completion of individual
' 0 exercises (30%)
earnin riting of essays b
) Learning 1) Writing of ys (80%
Lea_m_lpg in Class (2) Participation in the discussion
Activities (54.619%) (20%)
(33.613%) (1) Use of the platform for free
. practice (40%)
Rewelw after (2) Revision of essays after feedback
(22C oisgo/) (40%)
' ° 3) Independent improvement
exercises after class (20%)
. 1) Use of various writing strategies
Learnlpg §62)%) g 9
Strategloes (2) Use of other learning strategies
(50.000%) (40%)
Learning
Abilities (1) Use ahvariety of learning method;
(11.204%) . such as cooperative, inquiry, an
Nll_ea}rnlr)g independent (70%)
otivation . : .
(50.000%) (2) Ability to achieve learning
' ° objectives in a relatively short
period (50%)
Essay Scores (1) Machine automatic scoring (40%)
Learning (57.143%) (2) Teacher scoring (60%)
Outcomes Exam Results (1) Entrance test scores (10%)
(27.819%) (42.857%) (2) Midterm test scores (30%)
' ° (3) Final exam results (60%)
(1) Faculty-student  communication
Communication (50%)
(66.667%) (2) Peer-to-peer communication
Learnin (50%)
S 9 (1) Students’ confidence in learning
tatus (30%)
0,
(27.363%) Emotional state | (2) Students’ attitude towards
(33.333%) difficulties (30%)
(3) Students’ desire for knowledge
and curiosity (40%)

[ Tiers(c) | Tier2() | Tier 3 (E)
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B. Smart Pedagogy Evaluation (30.245%)

The evaluation subjects of the Smart Pedagogy elements
include teachers, peers/experts, and school administrators,
and the evaluation targets are Chinese teachers, mainly using
online evaluation. The weights of smart pedagogy evaluation
are shown in Table IV.

TABLE IV: SMART PEDAGOGY EVALUATION INDEX MODEL

Tier 1 (C) Tier 2 (D) Tier 3 (E)

(1) Integrated use of multiple
teaching methods to motivate
students (15%)

(2) Selecting an appropriate
writing pedagogy according to
the content (25%)

(3) Use of modern educational
technology to assist in teaching
(15%)

(4) Differentiated instruction
based on students’
characteristics (45%)

(1) Organize various activities
with fun (25%)

(2) Students have plenty of
opportunities to practice (25%)
(3) Activities are arranged to
meet the needs of the learners
(25%)

(4) Activities are arranged to
match the learners’ abilities
(25%)

Teaching Strategies
(50.000%)

Teaching
Process
(31.806%)

Activities
Organization
(50.000%)
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Teaching
Contents
(16.514%)

Writing Knowledge
(42.857%)

(1) Teaching a variety of
genres (20%)

(2) Teaching genre
practicality (20%)

(3) Teaching genre learners is
actionable (20%)

(4) Teaching genres that meet
the needs of learners (40%)

with

Topic Assignment
(57.143%)

(1) The topic task is novel
(20%)

(2) Topic tasks are actionable
(20%)

(3) Topic tasks are close to
daily life (20%)

(4) Topic tasks meet the needs
of learners (40%)

Teacher
Literacy
(38.855%)

Professional Literacy
(75.000%)

(1) Linguistic literacy (30%)

(2) Pedagogical literacy (20%)

(3) Psychological literacy
(15%)

(4) Communication

(15%)

(5) Cultural literacy (20%)

literacy

Information Literacy
(25.000%)

Information Awareness (30%)
Information literacy (20%)
Information capacity (40%)
Information Ethics (10%)

Tutoring and

Teacher and Student

(1) Assignment of homework
(20%)
(2) Provide targeted coaching
(40%)

Q&A Communication (3) Focus on the overall growth

(12.825%) (66.667%) of the learner (20%)
(4) Attention to learners’
psychology and emotions
(20%)
(1) Essay correction with
commentary (50%)

Essay Review (2) Focusing on common

(33.333%)

problems in essays (25%)
(3) Conduct individual question
and answer sessions (25%)

C. Smart Environment Evaluation (8.513%)

The evaluation subject of the Smart Environment element
the evaluation objects are teaching
environment and resources, and the evaluation method is
mainly online. The weights of smart environment evaluation

is the

learner,

are shown in Table V.

TABLE V: SMART ENVIRONMENT EVALUATION INDEX MODEL

Tier 1 (C)

Tier 2 (D)

Tier 3 (E)

Physical
Environment
(17.697%)

Smart Classroom
(66.667%)

(1) Classroom type meets the
requirements  of  teaching
objectives (20%)

(2) Hardware terminals in
classrooms to meet learning
needs (30%)

(3) Classrooms  facilitate
teachers to organize teaching
activities (30%)

(4) Classrooms can
intelligently ~ capture  and
analyze teaching data (20%)

Smart Terminal
(33.333%)

(1) Use of supplementary
writing tools such as smart pens
and styluses (50%)

(2) Use of intelligent robots to
assist learning (50%)

Technical
Environment
(26.302%)

Micro Courses
(28.301%)

(1) Instructional design (25%)
(2) Teaching presentation
(25%)
(3) Technology
(25%)

realization
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(4) Teaching effectiveness

(25%)

(1) Meets demand (20%)

(2) Clarity of content (20%)

(3) Pronunciation norms (20%)

(4) With subtitles (20%)

(5) Teaching effectiveness
(20%)

(1) Instructional design (25%)

Short Video
(4.810%)

(2) Teaching presentation
(25%)

CAIE;‘ 4c§g{§/i\)/vare (3) Technology realization
' (25%)

(4) Teaching effectiveness
(25%)

(1) Meets demand (25%)

(2) Discourse specification
(25%)

(3) Informative data (25%)

(4) Resource diversity (25%)

(1) In line with demand (50%)

Teaching Resource
Library
(16.171%)

Essay Platform

(26.436%) (2) Diverse functions (50%)
Applicability Effective in helping learners to
(41.005%) develop independent learning
Human Aesthetics [ .
Beautiful interface design
-computer (12.466%) 9
Interaction ili
(56.001%) ?sp,; galb A;LIAB/ Easy for learners to get started
Durability Can be used repeatedly and is
(12.614%) less likely to fail
V1. DiscussION

As shown in Table III, from the perspective of smart
learning evaluation, the first finding reveals that learning
activities are the dominant evaluation index according to the
weight. Among them, classroom learning (54.619%) is
substantially more important than the before-class (23.335%)
and post-course (22.046%) stages. In the traditional
classroom, the main evaluation indicators are the learning
results, including the usual essay practice grades and the final
exam results. For smart learning, the reduced importance of
learning outcomes and the equal attention to the learner’s
learning state fully highlight the focus on the cognitive
subjectivity of students in smart learning and the evolution of
result-oriented learning to process-oriented learning. The
indicator with the least weight is learning ability (11.204%),
while in the opinion of experts, the learning strategies
(50.000%) and learning styles (50.000%) are equally
important, with learning strategies being the cognitive
strategies of learners to control and adjust internal processes,
and learning styles being the means to externalize learning.

As shown in Table IV, from the perspective of smart
pedagogy evaluation, another finding indicates that teachers’
literacy (38.855%) is the paramount evaluation indicator, and
teachers’ professional literacy has a significant impact on
smart pedagogy based on the weight of experts’ scores.
Teachers’  professionalism  includes  expertise and
competence in linguistics, pedagogy, psychology and more.
In addition, the teaching process (31.806%) also plays an
important role. Teachers’ choice of teaching strategies and
the organization of teaching activities can effectively
influence and mobilize L2 learners’ learning status. Finally,
although teaching content (16.514%) and interactive
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feedback (12.825%) occupy less weight, they are still
relevant evaluation indicators. The two secondary indicators
of teaching content did not differ significantly, but the ratio
of teacher-student communication (66.667%) is more
important than essay review (33.333%).

As shown in Table V, from the perspective of smart
environment evaluation, the third finding indicates that the
emotional environment (human-machine interaction) has the
greatest weight of 56.001%. Especially, the applicability
(41.005%) and operability (33.914%) of the machine reflect
the concept of technology for teaching. In addition, software
resources exert greater influence (26.302%) than hardware
resources (17.697%). Among various types of software
resources, micro-courses have the highest importance,
accounting for nearly 30%; composition intelligent
assessment platform and CALL courseware have a higher
proportion, teaching resource library has an average
proportion, and short video occupies the lowest proportion.
This reveals that short videos are not an essential tool for
advanced Chinese writing teaching. Among hardware
resources, smart classrooms are much more important than
smart learning terminals, as they can meet the requirements
of teaching and learning in many aspects, such as context

creation, inspiring thinking, information acquisition,
resource sharing, and multiple interactions.
VIl. CONCLUSION
Intelligent technology and big data technology

empowerment provide new possibilities for education
evaluation reform, which can effectively overcome the
limitations of traditional education evaluation and make
evaluation more diversified, accurate, and optimized. At the
same time, intelligent technology can effectively promote
reforms such as result-based evaluation, process-based
evaluation, value-added evaluation, and comprehensive
evaluation.

This study establishes an evaluation index system for
advanced Chinese writing smart education with 3 first-level
indicators, 11 second-level indicators, 28 third-level
indicators, and 120 fourth-level indicators. Based on this
education evaluation system, a combination of online and
offline methods is adopted at different stages, such as before,
during and after class, and teachers, students, experts/peers,
schools, and society are invited to participate in the
evaluation. Also, teaching evaluation technologies such as
learning analytics, intelligent voice, big data, and
visualization can be adopted virtually to provide scientific
and objective teaching evaluation for writing teaching.

Meanwhile, there are limitations to this system that suggest
some future research directions. Firstly, there is a need to
establish smart education evaluation standards for different
course types (comprehensive, speaking, listening, reading,
and translation). Secondly, more experts should be invited to
discuss the framework and indicators, so that the framework
and indicators can be constantly updated. Third, a
user-friendly intelligent platform for smart education
evaluation systems, including websites and digital
applications, needs to be developed to support users to
evaluate Chinese language education.
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