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ABSTRACT

This study aims at the problems of poor evaluation effect in the teaching effect evaluation of
engineering management specialty; this paper designs a new evaluation method of teaching
effect of information technology Fusion Engineering Management Specialty Based on data
clustering. The evaluation index system of teaching effect of information technology
integration engineering management specialty is established by analytic hierarchy process.
The indexes in the system mainly include five secondary indexes: teaching ability, teaching
method, teaching content, teaching attitude and teaching effect; Determine the relative
importance of different factors and calculate the weight vector of each index; On this basis,
according to the established evaluation index system, pso-k-means algorithm is selected to
evaluate the course teaching effect. PSO-k-means algorithm runs K-means clustering
algorithm in each particle swarm optimization iteration, and uses the clustering result of K-
means clustering algorithm as the particle fitness of the evaluation process to obtain

accurate course teaching effect evaluation results. The experimental results show that the
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proposed method can effectively evaluate the teaching effect of information technology

integration engineering management course and improve the evaluation effect.

KEYWORDS: Data clustering; Information technology; Integration; Engineering

management; Course teaching; Effect evaluation.

1. INTRODUCTION

Information technology is the product of the combination of communication technology and
computer technology, which shows strong advantages in the process of practical application.
With the deepening of people's understanding of information technology, countries all over
the world are strengthening national information technology construction [1]. As the most
influential factor in the 21% century, information technology is of great significance to the
development of social and economic life. Especially with the continuous improvement of
computer technology and network technology, information technology not only promotes the
progress in the field of science and technology, but also changes the management in the field
of engineering. With the rapid development of information technology, engineering
enterprises must introduce information technology into engineering management if they want
to maintain the sustainable and good development of enterprises. The integration of
information technology and project management can shorten the time required for the project
as much as possible [2], and can improve the operation efficiency of the whole construction
project business process to a great extent. How to realize the automation of internal
management business of engineering enterprises by information technology and engineering
management has also changed the manual management mode of construction equipment in
the past [3]. Such an intelligent and automatic engineering management mode can not only
improve the work efficiency of management activities, but also make construction equipment
more efficient because of strict operation standards. Project management is a relatively
complex process. Management involves all links of construction. In addition, the unique
fluidity of project construction makes project management difficult in practical operation.
The importance of project management course is self-evident. With the rapid development of
China's social economy, the project scale and quantity are gradually increasing, and the
complexity of the project is increasing. Under this background, the project management must
rely on modern information technology means to realize the professional management of the

project [4]. Only by integrating information technology and project management can we
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reasonably coordinate all links of the project and meet the changing requirements of society
and market.

The evaluation of course teaching effect is the basic link of school teaching management, and
the evaluation of course teaching effect in colleges and universities cannot be ignored.
Carrying out course teaching effect evaluation is not only an effective method to measure the
classroom teaching quality of college teachers, ensure and improve teachers' teaching level,
but also an effective means for the teaching competent department to monitor teachers'
Teaching [5], and an important way to help teachers find teaching problems, promote the
continuous improvement of college teachers' professional level and improve teaching work,
using association rule mining to analyze the academic achievements of informatics
curriculum improvement "and" artificial intelligence, intelligent classroom and online
education in the 21st century: the impact on human development. At present, the evaluation
of classroom teaching quality in most colleges and universities adopts the index system
method, which contains multiple single indexes.

The scores and weights of individual indicators are greatly affected by human factors, and the
correlation between indicators is high, which makes the information cross and redundant, and
affects the reliability and rationality of the evaluation results. In the later stage, the simple
arithmetic average method and weighted average method are usually used in the process of
quantifying the scores of various indicators. This method of taking the mean value to sort the
teaching quality of teachers is too simple to obtain more enlightening information on
improving the teaching quality [6]. How to select the appropriate weight to obtain a more
effective comprehensive evaluation index is a key problem to be solved in teaching quality
evaluation. Multivariate statistical methods can effectively solve these problems. Some
researchers have studied the teaching effect.

Sunba et al. have studied the impact of teaching methods and course duration on the
performance of students with different cognitive levels and different evaluation types [7], and
have made a preliminary study on the teaching effect. At present, there are many researches
on data clustering. Sheng studied a differential evolution algorithm with adaptive and K-
means for data clustering [8]. The differential evolution algorithm combined with adaptive
and K-means algorithm is applied to data clustering, which significantly shortens the
clustering time; Song et al. applied adaptive regression of fuzzy clustering to drift data
streams [9], which also has high clustering effect for drift data streams that are difficult to
classify; Fang et al. studied the density peak clustering of complex data with arbitrary shape

and density based on adaptive core fusion [10], realized the adaptive clustering of complex
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data with arbitrary shape and density, and improved the adaptive level of clustering.
Therefore, this paper studies the evaluation method for professional course teaching effect of
information technology integrated engineering management based on data clustering. The K-
means clustering algorithm is used to cluster the professional course teaching effect of
information technology integrated engineering management, and the final evaluation results
of course teaching effect are obtained. Experiments show that this method has high
effectiveness of course teaching effect evaluation. The main technical route of this paper is as
follows:

(1) The evaluation index system of teaching effect of information technology integration
engineering management specialty is established by analytic hierarchy process. The indexes
in the system mainly include five secondary indexes: teaching ability, teaching method,
teaching content, teaching attitude and teaching effect;

(2) determine the relative importance of different factors and calculate the weight vector of
each index;

(3) According to the established evaluation index system, pso-k-means algorithm is selected
to evaluate the course teaching effect. Pso-k-means algorithm runs K- means clustering
algorithm in each particle swarm optimization iteration, and uses the clustering result of K-
means clustering algorithm as the particle fitness of the evaluation process to obtain accurate

course teaching effect evaluation results.

2. Design of evaluation method for professional course teaching effect of information
technology integrated engineering management

2.1. Analysis of teaching indexes of engineering management courses based on K-means
clustering algorithm K-means clustering algorithm is a classical algorithm based on partition.
The core idea of the algorithm is to give a specific data set D and the number K to be
clustered (K is usually given by the user). K-means clustering algorithm divides all the
objects used for clustering into K classes according to the law of iterative operation of a
distance function. The default cluster center represents a class, and the cluster center refers to
the average value of all data in the cluster. Through this algorithm, the evaluation index can
be selected as a key point, which can be used as the basis of research. The algorithm has the
advantages of fast data processing and strong processing indexes. The overall effectiveness of
the method can be improved by using the algorithm. K-means clustering algorithm first needs
to input the number of clusters k , and then randomly select samples as the clustering center;

By calculating the distance between the remaining samples and the cluster center, the samples



http://www.ijarp.com/

International Journal Advanced Research Publication

are classified into the nearest class [11]; When all samples are calculated, the cluster center is
updated according to the current clustering results; Through cyclic iteration, the clustering
ends when the objective function meets certain requirements or reaches the maximum
number of iterations.

The objective function is used to measure the quality of clustering results, which is defined as

follows:

I= Ejfzizfecj d(x;. ;) (1)

Where x; represents the i —th sample point,C; represents the cluster center of class
and d[x}-, c}-) represents the distance between sample x; and its corresponding cluster center
c;, K-means clustering algorithm often uses Euclidean distance to represent the distance

between the sample and the cluster center [12]. At this time, the objective function is also

called square error criterion function:

= Z_Jf:1 (qurer:j- ”xz' - c_;l'”:) (2)
After iteration, the cluster center needs to be updated. The update formula is:

r 1 n;
G _;Eiéle (3)

In equation (3), n; is the number of samples in class J, and C;" is the new cluster center

The process of K-means clustering algorithm is as follows:

(1) Randomly select k objects are from the samples as the initial clustering centers;

(2) Calculate the distance between the sample and k cluster centers [13], and classify the
sample into the nearest class;

(3) Calculate the new cluster center according to equation (3);

(4) Repeat steps (2) and (3) until the end conditions are met;

(5) After the calculation, the clustering results are obtained.

2.2. Application of cluster analysis in teaching evaluation

In the course of information technology integrated engineering management; evaluation is a
main trend of communication between college teachers and students. This form can enable
students to give play to their subjectivity in teaching activities and make a subjective
evaluation of teachers' teaching, which plays a positive role in improving teaching quality.
Students are irreplaceable in teaching evaluation. Based on students' evaluation of teachers,
teachers' teaching effect is evaluated through students' teaching evaluation scores. The

teaching evaluation form of the course of information technology integrated engineering

WwWw.ijarp.com
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management is collected, to sort out the collected data, conduct statistical analysis of relevant
data [14], evaluate the teaching situation with a scientific and reasonable evaluation index
system, establish a practical course effect evaluation model, and realize the cluster analysis of
the course effect evaluation data. Using the typical K-means clustering algorithm, this paper
analyzes the relationship between the evaluation indexes in the evaluation model and the
students' examination results, finds out the specific factors affecting the teaching activities of
the professional course effect evaluation [15], and guides the implementation of teachers'
teaching work.

2.3 Establishment of hierarchical structure model

Aiming at the problem of teaching effect evaluation of professional course of information
technology integrated engineering management, the general goal of teaching effect evaluation
is divided into different secondary goals, such as teaching attitude and teaching ability, and
then each secondary goal is decomposed into multiple influencing factors to form a
hierarchical structure model.

Analytic hierarchy process decomposes the actual problem into multiple factors, uses the
decomposed multiple factors to establish a hierarchical structure, determines the relative
importance of different factors, calculates the weight vector of each index, and obtains
comprehensive decision-making through judgment.

Analytic hierarchy process can divide the decision making problem into single level or multi-

level structure [16]. When dividing the single level structure, € represents the goal, A;
represents 1 evaluation elements subordinate to , and i can range from 1 to n . Therefore, the
evaluation elements subordinate to € be set according to the actual situation. The decision

maker is to evaluate then elements in the sense of goal, rank them through a series of
advantages and disadvantages, and make the weight of relative importance, so as to judge the

pairwise comparison of 1 elements. The steps of constructing hierarchical structure model by

analytic hierarchy process are as follows:
(1) Construct pairwise comparison judgment matrix;
(2) Calculate the relative importance of elements under a single criterion:

Calculate the maximum Eigen value 4., of matrix 4 and its corresponding normalized
Eigen vector:
W= (wywy, ., w,)" 4

Finally, the feature vector W = (w,,w,,..,w, )7 is obtained as the weight vector of the

corresponding evaluation unit.
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Amax and W are calculated by power method and square root method.

(3) Check the consistency of single level judgment matrix

(a) Calculate consistency index C I .-

_ Amax—n
CJ="mexs )

Where n is the order of the judgment matrix.
(b) Calculate the average random consistency index R [

(c) Calculate the consistency ratio C R

crR=< (6)

RI

When € R < 0.1, we can usually accept the consistency of the judgment matrix.

2.4 CONSTRUCTION OF TEACHING EFFECT EVALUATION MODEL BASED ON
CLUSTER ANALYSIS

There are many factors that affect the evaluation results of professional courses teaching
effect of information technology integrated engineering management. When constructing the
evaluation index system of professional courses teaching effect, we need to use a certain
method to select the most key factors as the evaluation index. In the evaluation of
professional courses teaching effect of information technology integrated engineering
management, the distribution of evaluation index weight is very important. Scientific and
appropriate distribution makes the final result more in line with the actual teaching situation
[17], which can enable us to find the key indicators. Therefore, in the evaluation index system
of professional courses teaching effect of information technology integrated engineering
management, it is very necessary to use analytic hierarchy process to determine the weight of
each index.

Based on the existing teaching evaluation system and the principles to be followed , the
evaluation index system of professional courses teaching effect of information technology
integrated engineering management is designed, as shown in Table 1. There are 5 secondary
indicators and 24 secondary indicators in the evaluation index system of professional courses
teaching effect of information technology integrated engineering management in Table 1, and
the value of each secondary indicator is 10 points. Similar, evaluation tables are common in
colleges and universities in China. Most of the common characteristics of disciplines are
extracted from different disciplines as evaluation indicators [18]. In addition to the
professional courses of information technology integrated engineering management; they are

very applicable to almost all disciplines.
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Table 1. The evaluation index system of teaching effect.

First level indicator

Secondary indicators

Three-level indicators

The Teaching Effect
of Information
Technology
Convergence
Engineering
Management Major
Course

teaching ability

teaching method

Teaching content

Teaching attitude

Teaching effect

Clear and concise language
Reasonable teaching schedule
Neat writing on the blackboard

Classroom regulation level
Lesson preparation level
Q&A level
Highlight key points and difficulties
Whether to use media such as multimedia
Combination of multiple teaching methods
Stimulate students' initiative
Improve students' creative thinking
Active classroom atmosphere
Strong teacher-student interaction ability
Combination of theory and practice
Clear teaching goals
Interdisciplinarity
Cultivate the level of practice
Meet the teaching plan
School time is on time
Prepare lessons carefully
Full of energy
Active atmosphere
Assignment submitted on time
Improve students' leaming ability

The evaluation results are divided into five grades by using the scoring standards commonly

used in the course effect evaluation. The range of relative scores of each grade is shown in

Table 2.

Table 2. Correspondence of grade standard.

Score range/min

Evaluation grade

<6

6-7
7.1-8
8.1-9

9.1-10

failed
qualified
medium

good

excellent

The evaluation index system of professional courses teaching effect of information

technology integrated engineering management has the following characteristics: 1. the

structure is simple and clear, and the evaluator is easy to understand and value judge. 2. All

factors affecting the evaluation of teaching effect are considered, including course design,

class preparation, teaching process and so on. The design of the index system considers the

WwWw.ijarp.com
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course characteristics of information technology integrated engineering management as a
whole, including every link involved in teaching activities. 3. The same standard is adopted
to investigate the classroom teaching quality of all teachers, so that college leaders can guide
and grasp the realization state of teachers' classroom teaching objectives from a macro

perspective. The implementation process is simple and the results are relatively reliable.

2.3. EVALUATION OF PROFESSIONAL COURSE TEACHING EFFECT OF
INFORMATION TECHNOLOGY INTEGRATED ENGINEERING MANAGEMENT
BASED ON PSO-K-MEANS

The evaluation of professional course teaching effect of information technology integrated
engineering management based on PSO-K-means runs K-means clustering algorithm in each
iteration of particle swarm optimization and the clustering results are used as the particle

fitness of the evaluation process.

IMPROVED SAMPLE DIVISION DECISION FUNCTION

When the sample has label data, the method of dividing the sample into the cluster closest to
the Euclidean distance of the centroid cannot make good use of domain knowledge. It is
necessary to comprehensively consider the centroid distance, the category and quantity of

existing label data in the cluster [19]. For any sample data X; and a sample set C; , it can
define the function:
semi [xi-,c}-) = cannot _linked [xi-,c}-) + dif ferent [xi-,c}-) — (must_inked [xi-,c}-) +

same [.'XE-,C}-))
(7)

Where: cannot _linked [xi,cj) represents the number of samples in the set ¢; with
cannot_ linked relationship with X;; dif ferent [xi,c}-) represents the number of samples
with different category labels from X; in set C;; must_inked [:xi,c}-] represents the number
of samples in the set C; that have must _linked relationship with X; in set C; ; same [xt-,cj-)
represents the number of samples in set C; with the same category label as X; . In addition, if

X, is unlabeled data, the value of the semi function is 0.

Formula (7) is the statistics of the number of label data in a cluster. When considering

whether to divide a data X; into cluster C; , in addition to the Euclidean distance, it also

depends on whether the existing label data in cluster C; and X; are the same label. If the

WwWw.ijarp.com
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same [xi,c}-) value is large, it indicates that different labels in cluster C; are proofread, and
X; 1s not inclined to be divided into C; , otherwise it is the opposite.

The improved algorithm classifies the sample X; into the cluster C; (K= 1, 2, ..., K ) that
minimizes the value of formula (8) according to the function of formula (7)

J =20 (x; Ck;): + 4, % same (x;,¢,.) (8)

The value of 4 is calculated according to formula (9):

K M [ 2
— E;{:-_E_I-':-_l.ﬁ[j'.-ckj:l

Nzemi

A ©)

In the above formula N, is the number of samples of all supervision information;
f:1E;-“:1 [X ijr Ck j)' is the sum of Euclidean distances from sample X; to all centroids.

Compared with the traditional Euclidean distance determination method, the new

determination function adds semi supervised information 4,, X same (x,,¢,) balances the

conflict between distance and category, and realizes the correct division of samples.

DEFINITION OF OBJECTIVE FUNCTION
The linear combination of cluster dispersion and cluster impurity is used as the objective
function of evaluation and optimization of course teaching effect:

J = a ¥ cluster _dispersion O + § X cluster _mpurity O (10)
In formula (10): cluster _dispersion O is the distance measure of unsupervised learning.

Generally, the sum of the distances of the due centroids of all samples is used as the

dispersion measure cluster _mpurity 0 is a measure of label data purity in supervised
learning clusters, that is, to measure whether the label data labels in the same cluster are as
consistent as possible. Gini index is generally used as the impure measure. The above two
metrics are substituted into equation (10) respectively, and the optimized objective function
1s:
—_ K my 2 , -
= [cx X Ekzlﬂi;ﬂ;ﬂzl(}ﬁj, €xj)” + Ay X semi 0 + B X Gini D] (11)
Where Xi-; 57% Z7, (X, c;) is the sum of Euclidean distances from all samples to their

centroid; 4, is the average Euclidean distance from the sample to the centroid in the k — th

cluster; semi,, is the number of supervisory information of the k — th cluster

WwWw.ijarp.com
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PARTICLE DESIGN
In order to give full play to the advantages of particle swarm optimization algorithm and
make the matching between search space and clustering space more natural, each particle

represents a group of K centroids, the corresponding data structure is a vector containing K

elements, and each element represents a point in Euclidean space. By moving to the global

optimum, the centroid of clustering is also optimized.

PARTICLE FITNESS FUNCTION
The particle fitness is defined as fit () = — fun (). If each particle is clustered separately; it

is natural to use the evaluation index of the clustering result as the particle fitness. The
smaller the fun () value is, the larger the fit () value is, and the better the clustering result is;

Accordingly, the higher the particle fitness is.

FLOW OF PSO-K-MEANS ALGORITHM

Input: data set D , maximum number of iterations N , number of clusters K , initial particle
number B, maximum particle number E__., particle dynamic management sensitivity index
5.

Output: dataset with class label D and clustering accuracy.
(1) Initialize particle swarm

K cluster initial centroids are randomly generated, and the array composed of K points is

initialized to the initial position of a particle, which is repeated [20], forming the initial

position and initial velocity of P, particles.

(2) K-means clustering
For a group of centroids represented by each particle, it can divide each sample into the
nearest cluster, and then calculate the fit () of each particle.

(3) Update the individual optimal P; and global optimal F; according to the particle fitness

(4) Particle movement. Update particle velocity and particle position.

(5) Dynamically managed population

(a) When the global optimum of particle swarm does not change fors times, the positions of
two particles whose individual optimum is frequently updated are combined into the initial
position, and the average velocity of all particles is taken as the initial velocity.

(b) Particle swarm optimization changes the global optimizations times continuously, and

dynamically deletes the particles with the least-frequent individual optimization updates.

WwWw.ijarp.com
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(c) If the upper limit of particle population is reached and the optimal continuous s times

does not change, a particle is dynamically added to replace the non-global optimal particle
with the least frequently updated individual optimal particle, and the positions of the two
frequently updated individual optimal particles are combined into the initial position, with the
average velocity of all particles as the initial velocity.

(6) Judge whether the maximum number of iterations N is reached. If so, the clustering
accuracy is output. Otherwise, return to step (2) to continue the iteration.

PSO-K-means algorithm makes the search space of particle swarm optimization algorithm
correspond to the clustering space more naturally, and uses the position of each particle to
represent the initial centroid position. Because the particle velocity changes according to the
current position, the particle velocity is faster when it is far away from the higher quality
center. When approaching the center of mass, the speed slows down and can continuously

move towards the best quality center f, so the better quality center can be found quickly. The

Euclidean distance and supervision information are combined to determine the clusters to be
divided, and the conflict between Euclidean distance and label attributes is well balanced.
Therefore, the algorithm has better clustering accuracy and can obtain more accurate
evaluation results of professional courses teaching effect of information technology

integrated engineering management.

3. Experimental analysis

The research method is applied to the teaching effect evaluation of engineering management
courses in a university. In order to realize the good integration of information technology and
engineering management courses in the teaching of engineering management courses in the
University, the information technology course scores and class hours are set in the
engineering management specialty of the University, as shown in Table 3.

From the experimental results in Table 3, it can be seen that the engineering management
specialty of the university has set up many information technology related courses such as
computer foundation, € language programming, computer comprehensive course design,
intelligent civil engineering, management principles and engineering project management, so
as to realize the good integration of information technology and engineering management

courses.
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Table 3. Information Technology Courses for Engineering Management Majors.

category

Course Title

credit In-class hours Computer hours

Basic Information Technology Course

Engineering project management

Project cost management

Engineering contract management

Computer Basics

C language programming

Computer Comprehensive Course Design 1

Smart Civil Engineering
Principles of Management

Engineering project management

Project Management Information System

Engineering economics

Project valuation

Engineering contract management

2 30 10

3 30 20
14

1 14

2 34

3 50

3 50

2 34

3 50

3 60

Table 4. Weight calculation results of the evaluation index system.

First level indicator Secondary indicators  Weights Three-level indicators Weights
Teaching ability 0.17 Clear and concise language 0.18
Reasonable teaching schedule 0.25
Neat writing on the blackboard 0.18
Classroom regulation level 0.09
Lesson preparation level 0.11
Q&A level 0.19
The Teaching Teaching method 0.21 Highlight key points and difficulties
0.11
Effect of Whether to use media such as multimedia
0.25
Information Combination of multiple teaching methods
0.16
Technology Stimulate students' initiative
0.14
Convergence Improve students' creative thinking
0.11
Engineering Active classroom atmosphere
0.17
Strong teacher-student interaction ability
0.06
Management Major Teaching content 0.19 Combination of theory and practice
0.18
Course Clear teaching goals
0.24
Interdisciplinarity
0.22
Cultivate the level of  practice
0.07
Meet the teaching plan
www.ijarp.com
[ =)



http://www.ijarp.com/

International Journal Advanced Research Publication

0.29

0.35

0.31

0.34

0.34

0.29

0.37

Teaching attitude 0.22 School time is on time
Prepare lessons carefully
Full of energy
Teaching effect 0.21 Active atmosphere

Assignment  submitted  on

Improve students' learning

In order to verify the effectiveness of this method, 20 iterative particles are selected in the
experiment. The 20 particles in the experiment are divided into 5 groups and divided into 5
important indicators to improve the effectiveness of teaching evaluation. In order to ensure
the effectiveness of the experimental data, the number of experimental iterations designed in
the experiment is 100. After 100 iterations, the effectiveness of the evaluation method is
verified. Using the method in this paper, the weight results of the teaching effect evaluation
index system of information technology integrated engineering management in the university
are obtained, as shown in Table 4.

The method in this paper is used to evaluate the teaching effect of the information technology
courses integrated into the engineering management specialty of the University. The
evaluation results are qualified and above courses. The statistical results are shown in Figure

1.

Ewvaluation result/fraction

SIS S SIS

Computer C language  Computer  Smart  Project  Engineering
Basics progmamming Comprehensive Civil  valuation  economics

Figure 1. Teaching effect evaluation results of courses of passing grade and above.

WwWw.ijarp.com

14

——
| —

ability



http://www.ijarp.com/

International Journal Advanced Research Publication

According to the evaluation results of the teaching effect of the course in Figure 1, the six
courses teaching effects of the information technology integrated engineering management of
computer foundation, C language, computer comprehensive course design, intelligent civil
engineering, engineering valuation and engineering economics are all qualified or above,
indicating that the students majoring in engineering management are highly satisfied with the
teaching effect of the above courses. Among them, the highest satisfaction can reach more
than 9 points. This is because this method constructs an index system in line with the actual
situation and calculates the weight of each index, which improves the effectiveness of this
method. The method in this paper is used to evaluate the teaching effect of the information
technology courses integrated into the engineering management of the University. The

evaluation of results are unqualified courses, and the statistical results are shown in Figure 2

A

. 8

HE A

-

NS -
5 %
TNNNN

Principles of Engineering  Project  Engineering
Management  project Management contract
management Information management
Svstem N

e 4= tn

o

Figure 2. Evaluation results of the teaching effect of failed courses.

According to the evaluation results of the teaching effect of the course in Figure 2, the
teaching effect of the four information technology integrated engineering management
courses of management principle, engineering project management, engineering management
information system and engineering contract management is below the pass level, indicating
that the engineering management students are less satisfied with the teaching effect of the
above courses. We should fully analyze the reasons for the low teaching effect scores of the
above information technology integrated engineering management courses, so as to improve
the overall teaching effect of the information technology integrated engineering management
courses.

In order to clarify the reasons for the low scores of the four information technology integrated

engineering management courses of management principle, engineering project management,

WwWw.ijarp.com
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engineering management information system and engineering contract management, the
scoring results of the secondary indicators of the above four courses are counted, and the

statistical results are shown in Figure 3.

‘ [(I_11] Teaching ability
m Teaching method
g L [I1] Teaching content
- Teaching attitude

TF B Tcoching effect

7]

Evaluation result/fraction

%
:
3
.
;
]

E

Principles of Engineering Project  Engineering
Management  project  Management  contract
management Information management
System
Course name

Figure 3. Evaluation results of the secondary indicators of failed courses.

By analyzing the experimental results in Figure 3, the main reason for the low score of the
teaching effect of the principle of management course is the teaching methods. The teachers
of the principle of management course should adjust the teaching methods and select the
teaching methods more suitable for students and course acceptance; The main reason for the
low score of teaching effect of engineering project management course is teaching ability.
Teachers of engineering project management course should summarize their deficiencies in
teaching ability and improve their teaching ability; The main reason for the low teaching
effect score of engineering management information system course is the teaching content.
The teaching teachers of engineering management information system course should enrich
the teaching content, improve the scientifically and rationality of the teaching content, and
ensure the good teaching effect of the course from the improvement of the teaching content.
It can be seen that the evaluation effect of this method is high, and it can fully and accurately
analyze the effectiveness of each course.

Taking the principles of management course and engineering project management course as
examples, the evaluation results of various indicators in the teaching methods for principles
of management course and the evaluation results of various indicators in the teaching ability
of engineering project management course are counted respectively. The statistical results are

shown in Figure 4.

WwWw.ijarp.com
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Figure 4. Evaluation results of three-level indicators.

As can be seen from the experimental results in Figure 4, the main reason for the low score of
teaching methods in the principle of management course is the poor level of classroom
regulation. During the teaching process, teachers of the principle of management course
should pay attention to the level of classroom regulation, maintain an active classroom
atmosphere and enhance students' interest in the course. The main reason for the low score of
teaching methods in engineering project management course is the poor level of improving
students' creative thinking. In the teaching process of engineering project management
course, teachers should fully combine the relationship between information and
communication technology and engineering project management and improve students'
creative thinking through practical engineering project management examples. It can be seen

from the above experimental results that the method in this paper can not only evaluate the
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teaching effect of information and communication technology integrated engineering
management course, but also clarify the reasons for the low teaching effect according to the

evaluation results, which has high practicability.

4. DISCUSSION

This paper studies the evaluation method for professional course teaching effect of
information and communication technology integrated engineering management based on
data clustering, and uses K-means clustering algorithm to obtain the teaching effect
evaluation results of information and communication technology integrated engineering
management. Data mining is the process of automatically discovering useful information in
large data repositories. It is an indispensable part of knowledge discovery in the field of data
processing. At present, the research of data mining in colleges and universities in Nigeria has
been carried out, and its application in education is in the development stage. The data
clustering method in data mining is applied to the evaluation of teaching effect of information
and communication technology integrated engineering management. The evaluation of
professional course teaching effect of information technology integrated engineering
management appears with classroom teaching, and its functions are as follows:

(1) Diagnostic function: is to evaluate the classroom teaching effect of the professional
course of information and communication technology integrated engineering management,
and judge the quality, level, effectiveness and defects of all aspects of the teaching of the
information and communication technology integrated engineering management course.
Comprehensive and objective evaluation can explain the reasons for students' poor
performance to a great extent and find out the main reasons. The evaluation of classroom
teaching effect is equivalent to a rigorous scientific diagnosis of teaching.

(2) Incentive effect: through the evaluation of course teaching effect, it can reflect the
teaching effect of teachers and students' learning achievements, supervise and strengthen
teachers and students, and effectively promote classroom learning.

(3) Adjustment function: through the evaluation of course teaching effect, teachers and
students can clarify their teaching and learning situation, so that they can revise the teaching
plan and adjust the teaching behavior according to the feedback information, so as to achieve
the specified objectives.

(4) Teaching function: teaching evaluation itself is also a kind of teaching activity. Through
this activity, it can promote the development of students' knowledge, skills, intelligence and

morality. The evaluation of professional course teaching effect of information and
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communication technology integrated engineering management can promote teachers to grow
better and faster. In classroom teaching evaluation, we can fully understand the overall
teaching level of teachers teaching in the classroom, find the advantages and existing
problems of teachers in the teaching process, and understand their advantages and
disadvantages in classroom teaching practice through teachers, so as to carry forward their
advantages, solve and correct their deficiencies, and improve their own teaching level,
purposefully implement teaching to improve the effectiveness of classroom teaching.
Through classroom teaching evaluation, evaluators and teachers can better understand the
overall performance and basic situation of students, such as scientific thinking, basic skills,
learning attitude, knowledge base and so on. In this way, we can conduct in-depth discussion
and research from the actual situation of students and find a teaching model suitable for
students, so as to improve the proportion of effective activities in classroom teaching and can
better improve and develop classroom teaching reform. We can use classroom teaching
evaluation to view the shortcomings and advantages of classroom teaching from multiple
angles, and timely study and analyze the unreasonable part to find a solution, so that the
teaching reform experiment can be developed and improved in the process of continuous

testing, so as to play a better role in teaching.

5. CONCLUSION

With the rapid development of social economy, information and communication technology
is more and more widely used in economic life. The integration of information technology
and engineering management courses is a profound change in management mode in the field
of engineering management. Although there are a series of problems in Nigerian's
information management at this stage, as long as we continue to explore and dare to innovate,
the integration of Nigerian's engineering management specialty and information and
communication technology will achieve great success.

This paper studies the evaluation method for professional course teaching effect of
information and communication technology integrated engineering management based on
data clustering, so as to provide a basis for the teaching reform of engineering management
specialty. This method can provide a more scientific basis for teacher management of
engineering management specialty and provide detailed feedback information for schools to
improve the teaching level of engineering management specialty. Data clustering method is
an important method often used in evaluation methods. Data clustering method can clearly

reflect the differences of teachers' teaching quality and provide meaningful information for
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course teaching quality management. This method is used to deeply explore the courses

teaching quality of information technology integrated engineering management in classroom

in colleges and universities, form a new comprehensive evaluation index system, provide

more information and scientific basis for education administrative departments to understand

and evaluate teachers' teaching performance, promote colleges and universities to strengthen

teaching management, improve teaching quality, and fully mobilize teachers' teaching and

students' learning enthusiasm.
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