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Design of College English Process
Evaluation System Based on Data Mining
Technology and Internet of Things

Hongli Lou, Henan Polytechnic University, Jiaozuo, China

ABSTRACT

This article proposes a new idea for the current situation of procedural evaluation of college English
based on Internet of Things. The Internet of Things is used to obtain the intelligent data to enhance
the teaching flexibility. The data generated during the process of procedural evaluation is carefully
analyzed through data mining to infer whether the teacher’s procedural evaluation in English teaching
can be satisfied.

KEYWORDS
College English Teaching, Data Mining, Internet of Things, Process Evaluation, System Design

INTRODUCTION

The procedural evaluation was first proposed in the United States in 1967 (Chakraborty & Sahu,
2014), when the philosopher Scrivan proposed the reform and development of the classroom. The
procedural evaluation requires that educators should not only stop at the summative evaluation brought
by the achievements but should regard the evaluation as a continuous and comprehensive scientific
system (Weaver et al., 2015). The UK evaluation research team ARG found that for students with
unsatisfactory academic performance, the infinitely repeated examinations did not improve their
enthusiasm for learning, but instead spurred their self-motivation and self-respect. A paper grade does
not really reflect the specific situation of the students. For example, some students, who have been
studying hard and hard at the same time, have been characterized as poor students because of their
unsatisfactory test results. This means negating them. All the efforts made in the process of learning
have made them weak and ruined, and thus evolved into a real poor student, which greatly opened
the gap between students and top students. Therefore, the use of examination as the decaying way
to evaluate the final result of students is obviously not in line with the current development trend in
the field of education, and the use of process evaluation is the wise choice (Buczak & Guven, 2016).

In the college English teaching in China, the process evaluation after the new curriculum reform
has been applied to the classroom teaching of college English by colleges and universities across the
country (Tsai et al., 2014). The use of procedural evaluation can obviously improve student interest
and enthusiasm for foreign language learning. In general, through process evaluation, teachers can
understand the specific situation of student learning more accurately, truthfully and comprehensively,
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and make targeted teaching programs in time to improve student learning ability. The advantages of
the procedural evaluation method can be seen (Garg, 2019).

RELATED WORK

The ingeniously designed wireless sensor network experiment makes the scientific concepts in the
classroom more realistic and easier for students to grasp (Shabestari, 2019). For example, Dressel
University has developed a modular wireless sensor network experimental platform and applied it
to the teaching of signal processing, computer vision, detection and estimation, pattern recognition
and other courses. Through innovative hands-on experiments, the theoretical concepts in the course
are realized, and the abstract concepts are linked to the actual life situation, so that interesting and
effective teaching and learning can be achieved (Mirzapour, 2019). At the same time, it also stimulates
students to have a great interest in the subject. The introduction of wireless sensor network technology
can make the traditional interactive display teaching simpler and effective and make it easier to create
an inquiry-based classroom atmosphere (Wu et al., 2018).

Data mining, a very important method in modern data processing (Zhang et al., 2018). Data
mining technology can summarize and analyze data from a large number of intricate data, extract
and transform data, and explore the hidden logic rules and relationships, which provides useful help
for our research on the overall situation of the group and promotes the final decision. The most
reasonable and objective choice (Wu et al., 2017). This is a deep analysis method of data information,
and it is undoubtedly the icing on the cake to apply it to the university English process evaluation
system. It can comprehensively and deeply analyze the results of process evaluation and its inherent
relationship hidden in various factors, thus perfecting the process evaluation system and making the
application process of the whole process evaluation more scientific and objective (Wang et al., 2019).
This paper introduces data mining technology and process evaluation methods, and deeply analyzes
its application in teaching. Combined with practical experience, it designs a set of process evaluation
system suitable for college English teaching.

The rest of this paper is organized as follows. Section 2 discusses data mining technology, followed
by application of process evaluation system in teaching designed in Section 3. Design and simulation
of college English process evaluation system based on data mining are discussed in Section 4. Section
5 concludes the paper with summary and future research directions.

DATA MINING TECHNOLOGY

Data mining is the process of extracting information and knowledge hidden in it from a large number
of incomplete, noisy, fuzzy, and random data that is not known beforehand, but is potentially useful.
Data mining should be more accurately named “mining knowledge from data.” There are many terms
similar to the term, such as knowledge discovery, data analysis, data fusion, and decision support.
The field of artificial intelligence is accustomed to knowledge discovery, and the database domain is
accustomed to calling it data mining. Data mining objects are mainly relational databases. They are
structured data. With the development of technology, data mining objects are gradually expanded to
semi-structured or unstructured data, including text, images, video and Web data. In general, data
mining is a process of building models and discovering relationships between large-scale, massive
amounts of data using a variety of analytical and analytical tools that can be used to make decisions
and forecasts. Supporting large-scale data analysis methods and processes, selecting or establishing a
data environment suitable for data mining applications is an important topic in data mining research.
Figure 1 shows the basic process of a data mining.

The functions of data mining include: correlation analysis, time series mode, clustering,
classification, deviation detection and prediction. The realization of these functions depends on the
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Figure 1. Basic process of data mining
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perfect structural design. Some people apply data mining to the data of college English test. On the
mining, based on the test data warehouse system, a data mining system was established. The system
includes five modules: data warehouse, project storage, data preprocessing, data analysis, modeling
and result analysis. The system flow chart is shown in Figure 2.

In the data preprocessing process, various data transformation methods such as data cleaning and
data integration are required. The commonly used data cleaning methods have an average method:

Figure 2. The flowchart of College English testing data mining system
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More than the average method is that W, represents data point weights.
Data normalization is required after data cleaning is completed. Commonly used are maximum-
minimum normalization (Shabestari et al, 2019):

\ v —min . .
v :—‘.(newimax/{—newimlnA>+new7mlnA 2
max ,—min

Subsequent data discretization and stratification to complete the data sampling is considered as
data pre-processing completion.

After the data preprocessing is completed, it officially enters the data mining calculation. The
decision tree algorithm of classification and the k-means algorithm in cluster analysis are the main
methods of use.

Calculate the expected information for each sample of the s data samples:

1(51,52,...,3m>:—ipi log, (pi> 3
=l

In which, p, is the probability that any sample belongs to C,. Each sample has m attributes, and
attribute A is used as a test attribute. The entropy of A is divided into subsets is calculated as:

v S, +...+a
J

- mj I(SU,...,SW.) )

where v is the number of attribute values in A. The smaller the entropy of the subset, the higher the
purity. For a given subset, there are:

[(511,52],...,5”%]) = fipw log, (pu) 5)
i=1

The encoded information obtained by the branch on A is:

Gain(S,A) =1(S,,5,,.....S, ) — E(A) (6)

In which, Gain (A) is the expected compression of entropy due to knowing the value of attribute A.

Clustering is mainly done by the k-means algorithm. Taking k as a parameter, the n objects are
divided into k clusters, so that the clusters have higher similarity, and the similarity between clusters
is lower. The calculation of the similarity is performed based on the average value of the objects in
a cluster (considered as the center of gravity of the cluster). The squared error criterion function,
which is usually used for similarity, is defined as follows:
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Using the data processing software SPSS can design the university English diagnostic practice
system, and it is also one of the use of data mining in English teaching. It mainly utilizes the
combination of knowledge point association analysis and test paper algorithm.

The data is first layered. If you want to mine the association rules of each knowledge point with
different sample numbers, you should analyze the association rules of different knowledge points
according to different sample sizes. Therefore, before the excavation, the project team conducted
four stratifications on the proportion of each knowledge point according to the number of samples
of each knowledge point. The stratification results are shown in Table 1.

After extracting the association rules, in order to improve the reliability and accuracy of the results,
different maximum number of front items are also set to test, and the result is shown in Figure 3.

It can be seen from Figure 3 that the number of association rules excavated increases with the
increase of the maximum number of front items, but the line becomes flat after reaching the peak,
and then the maximum number of front items is increased and the number of association rules is
unchanged, so it is proved by the experiment Setting the maximum number of front items too high
is meaningless to increase the number of association rules, because the increase in the maximum

Table 1. The result of stratification and the proportion of each knowledge point to the total number of layers

:; il:l Number of The total
Layering Knowledge point name knowledge number of
T T oints layers rate (%)
of layers P Y .

Synonymous retelling 4406 100
Information induction 4406 100
Implicit meaning inference 4406 100
Meaning understanding 4405 99.98

Level one 4406 Word class judgment 4405 99.98
Information 4315 97.93
Fixed phrase application 4287 97.3
Verb collocation application 4233 96.07
Related word application 4141 93.99
Non-predicate form application of verbs 3325 99.73

Level two 3334
Verb tense and voice application 3318 99.52
Parallel structure analysis and application 2197 74
Noun collocation application 2145 72.25

Level three | 2969 other 2022 68.1
Pronoun application 1800 60.63
Adjective collocation application 1794 60.42
Understanding of the relationship between chapters 281 99.65

Level four 282
Prepositional phrases and composite prepositions 281 99.65

Not analyzed Common usage of articles and several times 1 Not analyzed
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Figure 3. Maximum numbers of front items set experimental line chart
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number of front items leads to a decrease in mining efficiency and an increase in the complexity of
the recommended test papers. This test method can improve the results of the final association rules
while ensuring the efficiency of mining.

After calculating the actual database data, the number of final association rules is as shown
in Table 2.

Select one of the most trusted association rules for each of the True analysis and false analysis,
as shown in Table 3.

APPLICATION OF PROCESS EVALUATION SYSTEM IN TEACHING

Application of Process Evaluation System in C Language Course

The procedural evaluation of the C language course experiment is to comprehensively collect and
process the information related to the experimental teaching process of the C language course, and

Table 2. Association rule number final table

- . Number of Minimum Minimum Numl.)elj of
Unified setting . association total
layers confidence support
rules
1 90% 30% 53
2 90% 30% 88
TRUE 189
3 90% 20% 48
Line = 0.5; The maximum 4 90% 40% 0
number of front items is 5; the 477
degree of lift >1 1 90% 40% 82
2 90% 40% 54
FALSE 288
3 90% 35% 89
4 98% 75% 63
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Table 3. Knowledge point association rule number mining result

Number of layers After item Previous item Support% Confidence%
1 35 2.1,2.72.4 31.82 96.576
2 35 2.1,3.2,2.7 31.434 95.992
TRUE
3 1.2 1.3,3.6 21.108 96.817
4 None
1 1.3 1.4,1.2,1.1 40.604 97.596
2 2.1 32,1322 40.792 98.897
FALSE
3 2.1 2.3,1.2,1.3,2.2 35.231 98.948
4 1.1 2.62.2 79.433 100

processes it according to the collected information, so as to make value judgment and improve
education and teaching decision. The procedural evaluation of the C language course experiment
refers to the collection of practical knowledge and understanding of C language basic knowledge,
application programming in C language and emotions and attitudes to C language experiments.
Evidence of values, values, etc., and the process of drawing conclusions about students’ C language
learning based on these evidences.

As shown in Figure 4, it is the implementation process of the student C language machine
experiment. The red box line shows the student’s class performance and is the most important
evaluation basis in the process evaluation.

Based on the course of the class, an evaluation information database can be established, which
is mainly composed of three basic aspects: experimental basic information, experimental topics, and
test data, and is composed of Table 4, Table 5, and Table 6.

After the data collection is completed, an evaluation and feedback system are established.
This is the core system of process evaluation, reflecting the procedural, timeliness, incentive and
individualization of evaluation. We use the first experimental unit evaluation to fully reflect the
procedural and timeliness in the way of calculating the comprehensive evaluation. Figure 5 is a
general schematic diagram of the evaluation and feedback of the system based on the student’s
experimental process.

The feedback in the process evaluation is to promote student learning, enhance student learning
confidence, and encourage students to maintain a good learning state. The feedback in this system
runs through the whole process of the experiment. When students encounter problems during the
experiment, they can It is convenient to get the system’s error correction suggestions and guide them
to solve the problem step by step.

Process Evaluation System for Online Learning

Learning evaluation is a process of making effective judgments on students’ learning outcomes by
observing, recording, and measuring students’ learning content and learning progress according to
the course learning objectives. The e-learning process evaluation is a continuous evaluation activity
based on the network course evaluation goal and the multi-dimensional perspectives of learning
methods, learning behaviors and learning results in the process of student network learning by means of
computer network technology. As shown in Figure 6, it is a student’s online learning behavior process.

Based on the learning process, a hierarchical evaluation index is established, and the primary
evaluation indicator matrix is:
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Figure 4. Student experiment flow chart
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Table 4. Experimental basic information table

Field name Field type and length Field description
Experiment ID Char(4) Experimental unit number
ExperArrange Time timestamp(10) Experiment layout date and time
ExperCourse Time timestamp(10) Experimental course date and time
Experltem Quantity int(2) The tl.tle and quantity of this unit
experiment
66
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Table 5. Experimental topic information table

Field name Field type and length Field description
Item ID Char(4) Experimental topic number
Experiment ID Char(4) Experimental unit number
Itemcontent Varchar(1000) Experimental topic content
Item Key Varchar(1000) Reference answer

Table 6. Test data sheet

Field name Field type and length Field description
TestData ID Char(4) Experimental data number
Item ID Char(4) Experimental topic number
Test Data Varchar(1000) Experimental data
Test Result Varchar(1000) Test standard answer
1 a4, 1-3 1-4
B(l) _ ay 1 ay 5 Gy, 8)
Ay, Gy, 1 ay 4
4-1 1o Yy 1
The second-level indicator evaluation matrix of “knowledge learning effect’:
o) 1 PP 11-13
Bl =% 1 13 ©)
Ay Oy 1
The second-level indicator judgment matrix of “e-learning attitude™:
1 Gy gy Ooyg3 Gy
1 Gy o1 1 Gy 935 gy gy
B! = X (10)
Gyy 51 o3 99 Qo3 sy
a a a 1

24-21 24-22 24-23

Combined with the secondary indicators of “resource utilization” and “communication and
collaboration capability”, the average value of each row in the standard matrix of the evaluation
system is calculated as the weight, and then the consistency test is performed. The weight calculation

method is as follows:
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Figure 5. Evaluation and feedback module diagram
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The overall process is shown in Figure 7.

The evaluation index management mainly designs five data tables, among which the first-level
indicator table and the second-level indicator table are shown in Table 7 and Table 8.

By establishing a procedural evaluation system, statistics on student learning data
can quantify the good or bad situation in the learning process, and facilitate the teacher to
understand the student’s learning progress and give guidance to the learning situation in the
online learning process.

DESIGN OF COLLEGE ENGLISH PROCESS EVALUATION
SYSTEM BASED ON DATA MINING

Based on data mining technology, establish a university English process evaluation system. The
establishment method is the same as the previous study, and a database is established for a specific
course, and the index table is shown in Table 9.

Write a program to collect statistics on the length of study of students. The distribution of the
duration of the course “College English Reading” is shown in Figure 8.
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Figure 6. Student’s online learning process
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From the analysis of the database, the number of times the related books can be browsed can
also be obtained. The elective course “Technology English” is taken as an example and the statistical
data is shown in Figure 9 and Figure 10.

In summary, it can be concluded that through the use of data mining, it is found that the procedural
evaluation of the College English course is inextricably linked to the scores of the CET-4. From this
we also prove that the use of data mining technology can effectively control the reduction of teachers’
excessive subjective evaluation in the process evaluation of college English, making the process
evaluation more objective and authentic.

CONCLUSION

With the continuous development of modern information technology, the rise and promotion of data
mining technology, through the use of scientific data mining technology into the college English
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Figure 7. Process flow chart of process evaluation
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Table 7. Primary indicator table
Field name Field Type Description Remarks

P_id Int(11) Number of primary indicators Primary key
P_name Varchar(20) The name of the primary indicator Non empty
P_content Varchar(50) Content of the primary indicator
P_status tinyint State of the primary indicator 1-Exist,0-Disable

Table 8. Secondary indicator table

Field name Field Type Description Remarks
S_id Int(11) Number of secondary indicators Primary key
S_name Varchar(20) Name of the secondary indicator e Non empty
S_content Varchar(50) Content of the secondary indicator
S_status tinyint State of the secondary indicator 1-Exist,0-Disable
S_belong_id Int(11) Primary level indicator Associate level one indicator item

Table 9. Specific course level indicator association table

Field name Field Type Description Remarks
Pc_id Int(11) Numbering Primary key
Pc_belong_id Int(11) Primary level indicator Associated level indicator
Pc_course_id Int(11) Course number Associate specific courses
Pc_name Varchar(20) Name of the indicator non empty
Pc_weight float First-level indicator weight The default is 0
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Figure 8. Student learning duration chart of college English reading
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Figure 9. Resource browsing graph of each learning module of “Signal and System”
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Figure 10. Resource downloading graph of each learning module of “Signal and System”
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teaching, effectively improve the traditional summary evaluation, even when necessary to replace it.
The information collected in the process evaluation of college English is processed more accurately,
more objectively and comprehensively through the precise processing of data mining technology.
There is much to be done in future applications.
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Reflections on New Engineering Education Concepts

HAN Peng
( Henan Polytechnic University Jiaozuo 454000 China)

Abstract: The concept of new engineering education is the starting point for the establishment of new engineering education para—
digm. The paper is intended to discuss three questions from perspective of game theory training excellent engineers or cultivating inno—
vative engineering talents? the results — oriented or process — oriente® “student — centered” or “student” s growth — centered” ? It is
found that cultivating innovative engineering talents is the target orientation of engineering undergraduate and that training engineers is
the optimal target however we need to reform our professional title review system and strengthen the collaborative innovation of gov—
ernment — industry — university — institute. The results — orientedness is a kind of target inverted mode which is beneficial to cultivate
innovative ability of engineering students but it” s necessary to cooperate with the reform of impulsory education pattern; the training
goal of “student’s growth — centered” is more explicit and inclusive which is in accordance with the development of new engineering
education.
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Integrate Maker Education Concept into Engineering Training
under the Background of New Engineering
Promote Students’ Innovation and Entrepreneurship Ability

WU Yahui  ZHANG Yingqi  XING Zhigang
( Engineering Training Center Henan Polytechnic University Jiaozuo 454000 Henan China)

Abstract: This paper combed the problems existing in engineering training in universities and studied the commonness
and characteristics of new engineering maker education and engineering training under the background of new
engineering. We find that the reform on the engineering training education based on maker education concept can fully
leverage all the elements of education motivate students’ interests stimulate their enthusiasm and improve their ability
of innovation practice finally provide important support for the objectives of cultivating new engineering talents .
Carrying out practice in engineering training center of Henan Polytechnic University we have made some achievements
in theory and practice formed student-centered maker teaching method constructed project-driven diversified teaching
content and established result-oriented pluralistic evaluation mechanism. Especially three transformations have been
realized from teacher-centered to student-centered from task-driven to project-driven and from classroom-based to
training field-based. In recent years it has been proved that after integrating maker education concept into engineering
training students’ comprehensive quality and innovative ability both can be significantly promoted and they have got
gratifying achievements in many innovation and entrepreneurship competitions.
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Practice Teaching Reform Research Based on Excellence Electrical Engineer
Liu Jingyan, Zheng Zheng, Li Yudong
School of Electrical Engineering and Automation, of Henan Polytechic University, Jiaozuo, 454000, China

Abstract: According to the objectives and requirements of excellence engineer education program, Based on the analysis of the existing
problems of the current practice of automation specialty teaching, and combined with the characteristics of automation specialty in our
university, Automation undergraduate Practice Teaching reform is carried out, which includes three combination two levels' construction
of practical teaching system, diversified practice teaching mode, the school enterprise cooperation practice teaching platform building, and
practice teaching assessment method, etc. Through the practical teaching reform, the way of training students' engineering ability is explored,
and the quality of personnel training is improved. The practice teaching effectiveness is evaluated by way of questionnaire surveys on
undergraduates.

Key words: excellence engineer; automation specialty; practice teaching; teaching model; teaching system
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Current Situation and Problems of Early Warning and Withdrawal Mechanism for Undergraduate Majors
in Polytechnic Universities
ZHANG Xiu-li
(Henan Polytechnic University,Academic Affairs Office,Jiaozuo,Henan 454003,China)

Abstract:Specialty is the main bridge connecting universities and social needs.In order to demand the needs of
society,Polytechnic Universities have initially established professional early warning and withdrawal mechanism,but
there are still some limitations. Therefore,the scientific establishment of early warning and withdrawal mechanism for
University majors has become an important research topic.
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