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Abstract. TE is a judgement on the value of teachers’ teaching (TT) and students’
learning (SL), and has become an important part of the teaching management and
teaching process in universities. There are many common TE systems, most of
which evaluate the behavioural performance of teachers, while the learning pro-
cess and effectiveness of students are rarely mentioned. At the same time, the
workflow of implementing TE is tedious and often requires the completion of a
large number of data calculation tasks. Therefore how to use modern science and
technology to establish a sound, objective and feasible classroom TE system and
optimise the evaluation process is an important issue that needs to be addressed
urgently. The main objective of this paper is to conduct a study on the evaluation
algorithm of English teaching indicators based on data mining (DM) technology.
Starting from the construction of a learning-centred university TE system, this
paper optimises student TE indicators by using data correlation analysis and asso-
ciation rules.At the same time,machine learning algorithms are introduced into the
TE process to build TE models and automate the TE process. Through clustering,
the experiment can divide all teachers into corresponding categories, analyse the
overall characteristics of teachers in each category, and obtain the performance
of teachers in different categories in each indicator, and teachers can focus on
their lower level indicators according to the performance of each indicator in their
respective categories.

Keywords: Data Mining · English Language Teaching · Teaching Indicators ·
Indicator Evaluation

1 Introduction

Currently, many forms of TAL have emerged in the education sector. Although, with the
rapid development of the Internet, online education is becoming more and more popular,
traditional classroom teaching still has an important and fundamental position in campus
teaching. At the same time, classroom TE, as a necessary part of teaching management,
is of great importance to the development of schools. TE mainly studies the value of TT
and SL, and its evaluation includes both the evaluation of TT work and the evaluation
of SL outcomes [1].
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In a related study, Evangelia et al. explored the effectiveness of a pedagogical app-
roach using information and communication technology (ICT), based on Van Hiele’s
level of geometric thinking and Hoffer’s skills in describing geometric thinking, for
teaching the English alphabet [2]. The results of the study showed that the impact of
the intervention on SL of the English alphabet was statistically significant and that this
impact varied according to students’ skills, which could be attributed to a number of
factors.The Sedat study investigated Turkish pre-service English teachers’ perceptions
on the FCM and LMS platforms Google Classroom [3]. The findings show that ser-
vice learning teachers have a very positive view of FCM in terms of student motivation,
effectiveness, engagement and overall satisfaction. They also found that classes required
more time to prepare for lessons, that lesson preparation had a positive impact on moti-
vation, that each participant was given the opportunity to learn at their own pace, and
that learning by doing was encouraged through increased practice. It was also noted that
participants were satisfied with the teachers’ attitude towards the online platform [4].

The integration of the global economy has made English a universal language as
early as the early 1990s. The deepening of international scientific, economic, and cul-
tural exchanges has set higher requirements for the college English teaching level of
Chinese universities and educators. The country urgently needs to cultivate high-quality
practical English talents with solid basic knowledge. The typical problem with English
teaching quality evaluation methods has always been that the data is not comprehensive
enough and the evaluation is not objective enough [5]. The emergence of data mining
technology, and the improvement and maturity of massive data classification and recog-
nition algorithms provide the possibility to solve these problems. Yu Chaoyang pointed
out the idea of combining data analysis technology with teaching quality evaluation
system in his “AHP-PCA-SVM Evaluation of Higher Mathematics Teaching Quality”,
Expounded the theoretical significance and practical attempt of teaching evaluation of
big data technology application “Chen Liangdi, Yang Bo, and others have made discrete
improvements to the kernel function of the SVM model for teaching quality monitor-
ing and evaluation, which can effectively improve the objectivity of teaching quality
monitoring. Yang Zhao and other experts proposed applying the Logistic algorithm to
the evaluation of English teaching quality, selecting 0.47 as a cross-sectional area, and
conducting segmentation experiments to confirm that the accuracy of artificial statistical
recognition has greatly improved [6]. Based on previous research experience, due to the
Logistic regression model Type is closely related to the parameter values of boundary
points, and unreasonable parameter settings can lead to a greater probability of mis-
calculation. This paper proposes an improved Logistic algorithm and introduces SVM
support vectormachines to combinewith this algorithm to reduce the impact of boundary
points on the algorithm, improve the accuracy of classification recognition and feature
extraction, in order to improve the level of college English quality teaching in China,
Objectively, it provides an objective, scientific, and reasonable evaluation method to
solve the problems existing in the process of English teaching evaluation, such as the
unreasonable formulation of teaching content, the single teaching method, the uneven
level of teachers, and the incomplete teaching evaluation system [7].
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DM technology is a product of the rapid development of information technology.
The use of DM methods can capture more finely the data of changes at all levels and
their complex relationships, helping decision makers to have a clearer grasp of the
current situation, monitor TQmore comprehensively, and effectively regulate the factors
affecting TQ, so as to achieve the purpose of safeguarding the quality of education. In
this work, the SPSS and Weka DM tools are used to conduct an in-depth study and
analysis of various data on the current state of the teachingmodel, to explore the complex
relationships behind the data and their value andmeaning, and then to propose additional
methods and measures on how to effectively use DM to implement TQ monitoring and
to explore how to optimize the use of student assessment data in conjunction with
the results of the analysis To explore how to conduct [8].The study also explores how
the results of the analysis can be used to optimise the use of student assessment data,
improve the student academic monitoring and curriculum early warning system, and
innovate academic evaluation and career guidance methods, so as to provide meaningful
references for the implementation of TQ monitoring.

2 Design Research

2.1 Direction of Evaluation

TheMicrosoft SQL Server 2000 database can scientifically organize and manage a large
amount of data, and can analyze and count these data. And has excellent sharing and
manageability. The selection of a database should fully consider the actual needs of the
system, not only to meet the needs of system operation, but also to facilitate the user
and programming habits of developers. In this system, I have selected the Microsoft
sQLserver 2000 database. As a database management system, Microsoft SQL Server
2000 provides stable data storage and management, which is fully suitable for the needs
of this system. These functions are sufficient for this system [9]. Microsoft SQL Server
2000 has powerful network processing capabilities, support for data warehouses, and
online transaction processing capabilities.

The assessment of the TQ and learning (TAL) is also based solely on the good or
bad results of students’ examinations or the high or low evaluation of teachers to make
a simple assessment, the data collection process is cumbersome, such assessment lacks
systematization and comprehensiveness, and in today’s complex educational situation,
the results are mostly neither practical nor accurate.

Nowadays, the value implied by BD has gradually become the focus of attention in
all walks of life, and the processing technology of BD is becoming increasingly mature,
ushering in the best development opportunities for education [10]. Using big data (BD) to
serve education comprehensively and adopting evidence-based teaching allows students
to be more aware of their learning, allowing teachers to adjust their education methods
in a timely manner and allowing the education system to be more rationally transformed.

Teaching quality (TQ) is an important criterion for measuring teaching and guiding
teaching reform, and can objectively reflect the level of educational attainment and the
extent to which educational outcomes are good or bad [11]. The evaluation of TQ can be
based on two aspects: firstly, students,who are themost important subject in teaching, can
objectively reflect the TQ by analysing their learning effectiveness; secondly, teachers,
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who are the main source of knowledge for students, can also reflect the TQ by evaluating
the TT performance. Past evaluation approaches have also focused on these two aspects,
but the drawback is that either the students’ perspective or the teachers’ perspective is
evaluated, and less research has been done to evaluate multiple perspectives together
[12].

2.2 Monitoring Content

Based on the many factors that influence the quality of TAL, such as the school environ-
ment and conditions, teacher conditions, management levels, educational and teach-
ing activities, and academic quality, it constitutes outcome monitoring and process
monitoring. The content of monitoring will be determined as follows [13].

(1) School-level monitoring content

The content of school-level monitoring includes: teachers’ classroom teaching plans and
teaching processes; SL behaviour and moral quality; subject tests and stage examination
results and test paper answers.

(2) District and county level monitoring

The content of monitoring at the district and county levels includes: the completion
of the school curriculum plan and curriculum objectives; the structure of teachers; the
teaching environment and school management; the teaching process of teachers; the
learning behaviour and moral quality of students; and the results of subject tests and
stage general examinations and the answers to examination papers.

(3) Construction of the indicator system

The establishment of a system of monitoring indicators is a key element of monitoring.
An organic set of indicators and criteria for monitoring at all levels will facilitate quanti-
tative and qualitative analysis of technical quality. The document defines the structure of
themonitoring indicator systembasedon four aspects ofmonitoring: the quality of school
management, the teaching and learning process of teachers, the learning behaviour of
students and academic quality [14].

2.3 Steps of G1 Method to Calculate Weights

Step 1: Determine the sequential relationship.
Let the set of assessment indicators be noted as m1,m2,…,mn, the group of experts

to compare the importance of these indicators to judge, and in these indicators they
think the most important one, recorded as m1; and then in the remaining n−1 indicators
selected as long as the most important one, recorded as m2; and so on, in the remaining
n–(k−1) indicators in this way selected the most important indicators, respectively level
as mk; until the selection, the indicator until only the last indicator remains in the set,
which is recorded as mn [15].
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After the above calculation steps, the order relationship of this indicator set can be
derived as

m1 > m2 > m3 > · · · > mn (1)

Step 2: Determine the relative importance between neighbouring indicators wk-1
and wk. Denoted as

qk = wk−1
/
wk , k = n, n − 1, n − 2, . . . , 3, 2, 1; (2)

This allows the relative importance of each neighbouring indicator to be determined
according to the ordinal relationship derived in the first step, and to facilitate comparison
we can set the least important indicator qk = 1.

Step 3: Calculate the weight values for each indicator. When the group of experts
are all measured objectively, it is clear that there are

qk−1 ≥ qk , k = n, n − 1, n − 2, . . . ,3,2,1; (3)

w = {1 +
∑n

k=2

∏n

i=k
qi}

−1
(4)

Wk−1 = pkWk, k = n, n − 1, n − 2, . . . , 3,2, 1. (5)

3 Experimental Study

3.1 Design and Implementation of the Teaching Evaluation (TE) Module

(1) Overall design of the module

TE system usually includes several modules such as expert evaluation, teachers’ mutual
evaluation, teachers’ self-evaluation and students’ evaluation. This paper mainly imple-
ments the student evaluation module from the perspective of student learning, and other
modules can be evaluated according to their corresponding evaluation indexes, using the
same evaluation algorithm to construct models and complete the evaluation.

The student evaluation module implemented in this paper is divided into two parts:
the front-end visualization interface and the back-end data processing. The front-end
interface includes the collection of data, the display of evaluation results, etc.; the back-
end data processing includes the storage of data, the invocation of algorithms, etc.

(2) Main function analysis

The main functions of the student assessment module designed in this paper include:
user login and registration, enquiry of assessment records, collection of assessment
questionnaire data and application of assessment algorithms, etc.

The main components of the module are shown in Fig. 1 below.
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Fig. 1. Components of the Student Assessment Module

(3) Database design

In this paper, MySQL 5.7 is used as the relational database to store data. The two data
tables designed in the database are the user information table and the student assessment
data table.

Firstly, the basic information data table is shown in Table 1 below.

Table 1. User information table

Field Name Type Name Password

Data Type Varchar Varchar Varchar

Field Length 8 10 10

Description User type User name/account number Password

Remarks Not null Primary key Non-null

Next is the student assessment data table, which records the evaluation subjects,
basic information about the evaluator, the results of the 10 evaluation indicators and the
overall evaluation value. The specific fields are shown in Table 2 below.

3.2 DM Process

In general, the ABM process can be divided into five phases: preparation phase, data
pre-processing and analysis phase, Model training phase (MTP), model validation and
evaluation phase, and online development phase.
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Table 2. TE data sheet

Field Name Data Type Field Length Description Remarks

Id Int 4 Data Number Primary Key

Course Varchar 20 Course Name Non-null

Major Varchar 20 Major Non-null

Sex Varchar 4 Gender Non-null

Nation Varchar 8 Ethnicity Non-null

A Int 4 Indicator 1 Non-null

B Int 4 Indicator 2 Non-null

C Int 4 Indicator 3 Non-null

E Int 4 Indicator 4 Non-null

F Int 4 Indicator 5 Non-null

G Int 4 Indicator 6 Non-null

I Int 4 Indicator 7 Non-null

J Int 4 Indicator 8 Non-null

L Int 4 Indicator 9 Non-null

N Int 4 Indicator 10 Non-null

P Int 4 Overall Rating NULL

(1) Preparation phase.

The DM preparation phase focuses on understanding the project objectives and business
and user requirements, defining the problem and initially identifying search and data col-
lection objectives. There are many methods of data collection, such as questionnaires,
interviews, observations and discussions. Initial process definition and DM definition.
Eachmethod has more or less unique characteristics. One of the main sources of massive
data in the Internet industry is log files, which record information about users and dif-
ferent behaviours and activities, or data acquired through technologies like data loggers.
The data source for this study was the data produced when students logged into the ELT
system for practice and examinations in English, which was stored in a database.

(2) Pre-processing and data analysis stage.

In the pre-processing and data analysis stage, the raw data collected is processed and
incomplete, inconsistent and noisy data is processed and integrated using pre-processing
techniques and methods to obtain ‘clean’ data for information extraction; in this stage,
information extraction tasks such as classification, regression, etc. are identified. At
this stage, information extraction tasks, whether classification, regression, etc., must be
identified. Feature extraction methods generate features in the sample data.
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(3) MTP.

The MTP involves selecting an appropriate machine learning model to extract and anal-
yse the processed ‘clean’ data, such as a classification problem, and selecting an appropri-
ate classification algorithm. During the modelling process, parameters are continuously
adjusted to achieve optimal results, and the training model often requires a return to the
previous phase to reprocess previously trained data and features.

(4) Model validation and evaluation phase.

Once the training of the machine learning model is complete, the final search results
need to be analysed and evaluated, which means that the model generated during the
training process is tested against the data to validate the results. For example, accuracy
and recall can be evaluated for the classification task and mean squared error for the
regression task.

(5) Online use phase

At this stage the entire DM process is completed and the resulting model can be used
for online development or to solve more complex problems. Figure 2 illustrates the five
stages of the DM process.

Fig. 2. The five stages of DM

4 Experiment Analysis

4.1 Experimental Comparison and Analysis

A region was selected to conduct an experimental comparative analysis of the per-
formance of all teachers’ evaluation data over the last five years, as shown in
Table 3.

Table 3. Distributed DM algorithm performance tests

Calculation/Time 2 4 8 10 12

Stand-alone computing 20 30 60 150 230

Distributed Computing 30 45 65 80 115
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Fig. 3. Performance test chart of distributed DM algorithm

The comparison inFig. 3 reveals thatwhendistributed-basedDMcorrelation analysis
is performed on TT process, when the amount of data is small, the advantage of single-
computer computing is more obvious in terms of running speed, and when the amount
of data gradually increases, the advantage of the computing rate of distributed starts to
be obvious because it is running in parallel on multiple hosts at the same time.

4.2 Clustering Analysis of TE Data

The k-means cluster analysis is used to automatically group professional teachers with
the same or similar teaching ability, which is convenient for teaching managers to make
grouping arrangements for the subsequent supervisory listening system and to guide
teachers to carry out targeted teaching skill enhancement training. As there are many
teachers in the college, it is impossible to give feedback on teaching analysis for each
teacher. It is necessary to cluster teachers with the same characteristics into one category
through clustering and then provide targeted advice measures for each category. The k-
means clustering method of the SPSS statistical analysis software was used to cluster the
student assessment scores of each teacher, and the number of clusters, K, was specified
by the user in the experiment. The K value of 3 is therefore appropriate. The results of
the analysis are as follows Table 4.

After the k-means cluster analysis by SPSS, the system will automatically give the
category to which each teacher has been assigned. The final clustering centre, the mean
of each category of teachers on each indicator and total score, will also be obtained,
and the mean performance of teachers in each category on each indicator and total
score will be plotted as a visual bar chart, as shown in Fig. 4. The clustering results
overall appear to show a large difference in the mean scores of teachers in different
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Table 4. Mean values of assessment scores for each category

Category 1 Category 2 Category 3

Indicator 1 −0.73 0.75 −2.22

Indicator 2 −0.7 0.74 −2.4

Indicator 3 −0.74 0.73 −1.8

Indicator 4 −0.7 0.73 −2.26

Indicator 5 −0.68 0.73 −2.38

Total Assessment Score −0.73 0.74 −2.28
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Fig. 4. Analysis of the mean scores for each category of assessment

categories on each indicator, with teachers in category 2 outperforming teachers in all
indicators, followed by teachers in category 1, followed by teachers in category 3, who
performed the worst. Category 2 teachers scored relatively evenly on all indicators,
indicating that good teachers tend to be very demanding in all areas, and reminding
teachers that mastering every teaching skill is a must, and that improving their teaching
skills in all areas is something that all teachers should strive for. Teachers in categories
1 and 3 had below-average averages in all scores, and their teaching needs to be further
improved. In particular, teachers in category 3 scored very low on all indicators, which
means that teachers in this category urgently need to adjust their teaching methods,
etc. Administrators should also combine student questionnaires and individual teacher
interviews to improve the teaching standards of teachers in this category. Teachers in
category 3 have the worst scores on indicators 2 and 5, which means that some measures
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in terms of teaching content, methods and effectiveness would be effective and quick to
improve the teaching level of teachers in this category.

Through clustering, all teachers can be divided into categories, and the overall char-
acteristics of teachers in each category can be analysed to obtain the performance of
teachers in different categories on each indicator, so that teachers can focus on their
own lower level indicators according to their performance in each category. At the same
time, teaching managers can use the results to develop different teaching improvement
programmes for different categories of teachers, such as organising for teachers in the
lower categories to attend the classes of high level teachers.

5 Conclusions

Traditional assessment in the classroom usually includes peer assessment, teacher’s
peer assessment, teacher’s self-assessment and student assessment. However, most of
the existing assessment indicators are very general and focus mainly on aspects such
as attitudes to teaching and IT. When these indicators are assessed from the students’
perspective, they are often formal and do not truly reflect the strengths and weaknesses
of teaching effectiveness, nor do they take into account the specific factors that affect
teaching effectiveness. At the same time, the analysis of existing teaching outcomes is
mainly in the form of statistical reports on teaching effectiveness, which is not only a
heavy burden but also makes it difficult to find hidden information in the data base,
which is why new data management techniques are needed to solve this problem.”
The ’Internet + Education’ has become a trend that presents new opportunities and
challenges for English at university. The use of DM technology to analyse and model
student learning data and to explore the relationship between English exams and various
TAL tasks through anEnglish learning platform can be very beneficial to student learning
and teacher education.
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