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.e important role of teaching evaluation system is embodied in: starting from the teaching goal and the vocational education
teaching activities..is paper studies the optimization algorithm and optimization system, it not onlymakes the algorithm involve
basic mathematical operations, and the computer support required for the data processing process is not high, but it also improves
the evaluation of the degree of optimization. In view of these characteristics, this paper has conducted in-depth research to fully
prove the feasibility and superiority of the content of this article. .e specific summary is as follows: (1) Introduced the design
concept of particle swarm optimization teaching evaluation system. (2) .e use of object-oriented programming algorithms
makes it easier for the algorithm to find an entry point, solve practical problems, and optimize the reusability of the algorithm
method. (3) Particle swarm optimization based on quantum behavior, adjusting parameter values, the highest and the lowest,
greatly reduces the difficulty of program parameter adjustment. (4) In terms of operation, it can quickly and efficiently complete
the maintenance of teacher teaching information, evaluation relationship management of teacher teaching quality evaluation,
evaluation content management, student evaluation, supervision evaluation, college leadership evaluation, evaluation perfor-
mance management, and other operations. .e interface is extremely humane. It adopts a web-style tour method..ere are many
types of functions, and the system includes common functions required for general teacher teaching information management
and quality evaluation, and while providing various functions, it closely integrates the various actual needs of the college. .e
security performance is good. .e system provides user name and password verification, which improves the security of the
system. Database management is convenient and fast, providing a database-friendly management interface, and timely and
accurate query. (5) .is system adopts an object-oriented development method. During the development process, full con-
sideration of the user’s needs enabled the system to have powerful functions and streamlined procedures. In the end, this
application software basically completed the goals required by the requirements analysis.

1. Introduction

At present, my country’s higher vocational and technical
education is developing rapidly and its scale is constantly
growing. Higher vocational and technical education has
become an inseparable and important part of my country’s
education system. .e relationship between vocational and
technical education and economy is the most direct and
close. It has cultivated the “technical”, “practical,” and
“applied” compound talents required by the production line.
In recent years, China’s vocational and technical education

has made faster growth in terms of school scale, professional
orientation, enrollment, and geography. How to ensure the
teaching quality of vocational and technical education and
train “composite” high-quality to adapt to the development
of my country’s social and economic construction has now
been an important problem. .e evaluation of teaching
quality has become one of the main concerns. Although
China’s higher vocational education started late, the scale of
development is staggering [1–5].

As in 2010, there have been more than 1500 vocational
colleges of various types across the country, including those
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established by some undergraduate colleges. .e total
number of vocational colleges exceeds 1700, where the
number of enrollment and the number of students at school
accounted for 60% of ordinary colleges and universities.
School teaching quality is the lifeline of school survival and
development. .e teaching quality evaluation system is an
objective, fair, and comprehensive monitoring system that
can help improve the quality of vocational schools [6–8].

Classroom teaching quality is the fundamental way to
the school’s educational goals. Implementing teacher’s
classroom teaching quality on one hand helps the education
department and school administrators understand the
teaching progress. .e capability of teachers to work directly
affects the level of talent training. However, it is always a
complicated and difficult process to evaluate the teaching
ability level of a school. .e establishment of classroom
teaching quality evaluation systems for teachers in various
vocational colleges has established many evaluation
methods, but usually after collecting a large amount of
evaluation data, data mining decision rules are adopted.
Often in data processing, many problems will be faced
[9–11].

Evaluation of predictive models: If it is based on different
indicators, after comparing and evaluating different pre-
diction models, the comparison results may also be different,
which just shows the inconsistency of different evaluation
indicators. .erefore, the evaluation of the prediction per-
formance of the prediction model must be based on certain
evaluation indicators. Under normal circumstances, people
often choose a more valuable evaluation system based on
actual conditions. Modern financial econometrics is mainly
based on mathematical statistical models and studies and
describes the characteristics and laws of financial markets.
Financial markets are more complex and nonlinear, so new
methods and tools need to be introduced. .e financial
market is ever-changing, and the evaluation of forecasting
methods or systems is also varied, and a certain forecasting
method can only be better than other methods for a certain
period of time or under certain conditions. .erefore, how
to evaluate the quality of various forecasting methods is an
important issue in financial forecasting analysis. It is nec-
essary to optimize the time and control parameters too
much, and it is always difficult to control during the opti-
mization process. .erefore, it is necessary to seek a simpler
and more efficient global optimization algorithm, which is a
research hotspot in the field of evaluation systems [12–15].

.e particle swarm optimization (PSO) algorithm (as
shown in Figure 1) is a simple and effective random search
swarm intelligent algorithm. It has the advantages of easy
implementation and fewer control parameters. .erefore, it
has become an intelligent optimization, evolutionary cal-
culation, and new hotspot. Now, the algorithm has been
applied to medical images, stocks, videos, and so on. .is
research is still in its infancy, but the existing research results
show that it has great feasibility in optimization processing.
It can be seen that the degree of combination of swarm
intelligence algorithm and evaluation optimization is an
inevitable trend in the field of theoretical research and
applied research.

.e advantage of Hepner’s fetish group: Since the par-
ticle swarm algorithm has been proposed, due to the fast
algorithm calculation and easy implementation, it has
attracted the attention of the international community and
many scholars in the research field. .eir research can be
divided into: algorithm, algorithm analysis, improvement,
and algorithm application [16–18].

First, Kennedy and Eberhart first proposed an improved
binary PSO algorithm in 1997, which provides a structural
optimization method for neural networks for the perfor-
mance comparison of PSO algorithm and genetic algorithm,
as shown in Figure 2. Second, in order to improve the
convergence performance of the algorithm, Shi and Eberhart
introduced the inertia weight to the speed term of the PSO
algorithm in 1998 and proposed to dynamically adjust the
inertia weight during the evolution process to balance the
globality of convergence and the speed of convergence.
Related scholars call it the standard PSO algorithm
(StandardPSO, SPSO). Relevant scholars have carried out a
detailed algorithm analysis on this through algebraic
methods and have given guiding suggestions for parameter
selection [19–21].

Angeline borrowed computational evolutionary algo-
rithms in 1998 and 1999, chose the concept of hybrid power,
and introduced the PSO algorithm. Eliminate the difference
between particles, there will be a higher amount of particles
copied by the particles, and by comparing the value of each
particle, the convergence of the algorithm is improved.
Lovbjerg uses the further evolution of the computer system
in the PSO algorithm, such as replication, the concrete form
of the crossover algorithm, and the effectiveness of the
simulation algorithm through the typical test function
[22, 23].

To ensure the diversity of the group, Kennedy introduces
the concept of neighborhood topology to adjust the dynamic
selection of neighborhoods and at the same time, introduces
social beliefs to combine the spatial neighborhood with the
ring topology in the neighborhood topology to increase the
information exchange between neighborhoods and improve
the group diversity. Lovbjerg et al. introduced the concept of
subpopulation in genetic algorithm into PSO algorithm in
2001 and at the same time, introduced a propagation op-
erator to exchange information among subpopulations.
From the perspective of probability and statistics in 2004,
J. Kennedy adopted a normal distribution of random per-
turbations in the movement of particles and adopted a
neighborhood ring topology to improve the performance of
the PSO algorithm. In the same year, R. A. Krohling changed
the acceleration factor changes in the evolution equation
from the original uniform distribution to the normal dis-
tribution and achieved certain results [24–29].

Teaching evaluation is an ancient and young subject.
Countries such as the United States, Britain, and Germany
started earlier. .ey began to use it as an independent branch
subject at the end of the 19th century and gradually developed
in a scientific direction. Teaching evaluation is produced with
the emergence of education and develops with the develop-
ment of education. .e development of teaching assessment
can be divided into three stages. .e first stage was from the
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1930s to the 1950s. .e characteristics of this stage are as
follows: teaching evaluation theories and methods have been
further enriched and developed, but teaching evaluation ac-
tivities have not yet been popularized. .e second stage was
from the 1950s to the 1980s. During this period, teaching
evaluation changed from a topic of concern to educators to a
topic of concern to governments and the general public. .e
third stage is from the 1980s to the present. It is characterized
by the evaluation methods and the introduction of new sci-
entific methods. In the process of evaluation, people gradually
began to use systematic scientific methodology to carry out
educational evaluation, coupled with the use of fuzzy mathe-
matics, data mining technology, neural network, and other
technologies. .ere are many methods of teaching quality
evaluation, among which the most common evaluation
method consists of comprehensive judgment method, rating
method, comment method, realistic method, and compre-
hensive scoring method.

In order to improve the global convergence of the PSO
algorithm, ensuring the diversity of particles is the key. In

order to ensure the diversity of the particles in the pop-
ulation during the evolution process, Suganthan introduced
the concept of the space domain in the standard PSO al-
gorithm. .e particles in the same space domain were
formed into a subparticle group for evolution, and the se-
lection threshold was dynamically changed with the
evolution.

2. Particle Swarm Optimization Model

Genetic algorithm, as shown in Figure 3, is an evolutionary
algorithm used to solve the optimal search..e evolutionary
algorithm was originally developed by borrowing gene
mutation, elimination selection and hybrid evolution. PSO is
an evolutionary computing technology, Eberhart and
Kennedy invented from the predation behavior of birds. .e
PSO algorithm is similar to the genetic algorithm and is also
an iterative optimization tool. A set of random solutions are
generated when the system is initialized, and the optimal
value is searched through iteration, but there is no mutation
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Figure 1: Particle swarm algorithm.
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Figure 2: Neural network.
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of genetic algorithm crossover and mutation, and only the
particles in the solution space are searched according to the
optimal particles.

Using evolutionary calculation to optimize the evalua-
tion degree of the teaching evaluation system, compared
with the existing methods such as fuzzy comprehensive
processing, neural network processing, weighted average
processing, analytic hierarchy process, and grey relational
evaluation theory evaluation, the accuracy and speed are
greatly improved.

In 1995, Kennedy and Eberhart published an article
regarding to particle swarm algorithm. .e difference is that
particle swarm algorithm, unlike other evolutionary algo-
rithms for personal use, but the search space of each particle
can be expressed by the size and weight of a certain speed.
.e flight speed can be adjusted according to the flight
experience and flight dynamics of individuals and groups.
.e algorithm regards each individual as a particle in an N-
dimensional search space, and adopts a velocity-position
search model (N is the number of independent variables in
the actual problem solving). .e position of each particle is

xi � xi1, xi2,Λ, υiN( . (1)

In the formula: i� 1, 2, Λ, m is the population size.
Formula (1) is a latent solution. Its speed is

υi � υxi1, υi2,Λ, υiN( . (2)

.e aforementioned formula determines the displace-
ment of the particle in the unit iteration number of the
search space. PSO randomly initializes the position and
velocity of m particles (m is the population size). In each
iteration, the particle updates its velocity and position by
dynamically tracking the two extreme values. .e first is the
optimal solution generated by the particle search from the
initial to the current iteration number: individual extreme
value:

Pi � Pi1, Pi2,Λ, PiN( , (3)

where P is the power.
.e second is the current optimal solution of the particle

population: the global extremum:

Pg � Pg1, Pg2,Λ, PgN . (4)

.e corresponding formula is as follows:

υk+1
id � wυk

id + ρ1r1 Pid − x
k
i d  + ρ2r2 Pgd − x

k
id ,

x
k+1
id � x

k
id + υk+1

id ,
(5)

where d� 1, 2, Λ, N is the dimensionality; υk
i d is the d-di-

mensional component of the flight velocity in the kth it-
eration of the ith particle, and the particle velocity ]i is
limited by a maximum velocity; ρ1, ρ2 are learning factors,
which are nonnegative constants. .is parameter is used to
adjust the role of the particle’s own experience and social
experience in the movement, which means that each particle
is pushed toward Pi. Pg is the weight of the statistical ac-
celeration term at the position; w is the weighting coefficient,
with a value between 0.4 and 0.9. w is determined by the
following formula:

w � wmax −
wmax − wmin

Nummax
× Num, (6)

where wmax and wmin are the maximum and minimum
values of w, respectively, and Nummax and Num are the
maximum number of iterations and the current number of
iterations, respectively.

It represents the process of particles learning the ex-
perience of other particles and represents the sharing of
information and social collaboration between particles. .e
model without the second part is called the model with only
the social part. .e model converges fast, but it is easy to fall
into the local optimum for complex problems. Without the
third part, there is no connection between individuals, and
the probability of finding the optimum is low. .e error is
shown in Figure 4.

For convenience, this article expresses the form of the
classic particle swarm algorithm as follows:

Vi(t + 1) � Vi(t) + c1r1 Pi(t) − xi(t)(  + c2r2 Pg(t) − xi(t) ,

xi(t + 1) � xi(t) + Vi(t + 1).

(7)

Particle swarm optimization based on quantum behavior
(QPSO algorithm) is a classic PSO algorithm, which is
formed on the basis of improvement. It mainly combines the
ideas of quantum physics to modify the “evolution” method
(that is, update the particles in the PSO position method),
the main consideration is to update the position of the
particles, the specific calculation process is as follows:

.e QPSO particle has the following three formulas:

mbest(t + 1) �
1

M


M

i�1
Pi(t),

PPij(t + 1) � fij(t + 1)Pij(t) + 1 − fij(t + 1) Pgj(t),

xij(t + 1) � PPij(t + 1) + Rand(t + 1)a(t + 1) mbestj(t + 1) − xij(t)


ln
1

uij(t + 1)
 .

(8)

4 Discrete Dynamics in Nature and Society



At the same time, this method also has some short-
comings. However, as a kind of bionic random algorithm,
evolutionary calculation itself has many shortcomings. For
example, the most adequate genetic algorithm in research.
Although it can be used to solve complex problems, it has
been difficult to overcome the shortcomings of premature
convergence; genetic manipulation and evolution at the
same time.

3. Detailed Design of Teaching
Evaluation System

Comprehensively considering the rapid development of
education and the various situations that occurred in the
development of school informatization, combined with the
reality of Wuxi Transportation Higher Vocational and
Technical School, after the implementation of the teacher
teaching information management and quality evaluation
system, the following goals should be achieved:

(1) Teachers’ teaching information management is
informatized, and teachers’ teaching information can
be grasped at any time

(2) .e evaluation of teachers’ teaching quality is
standardized and institutionalized, and all teachers
are evaluated using uniform standards

(3) Teachers’ teaching quality evaluation factors are
targeted and detailed, and the content of the eval-
uation is different according to the identity of the
evaluator (student, supervisor, and college leader)

(4) Provide fast, accurate, and detailed latest informa-
tion on teacher evaluation results

(5) .e interface is friendly and beautiful, the operation
is simple and easy, and the query is flexible and
convenient

(6) .rough the implementation of the system, the
management level of teacher information can be
improved

(7) .e system is easy to maintain, reliable, and safe to
meet the requirements of practicability and
advancement

Feasibility analysis is essential to carry out a major
compression to simplify the system analysis and design
process. Its purpose is to determine whether the problem can
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Figure 3: Block diagram of the genetic algorithm optimization program.
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be solved in the shortest possible time with the least cost.
Generally speaking, the feasibility of the system can be
analyzed in terms of economic feasibility, technical feasi-
bility, and operational feasibility.

Evaluate the consequences of the operation of the new
system. At the same time, considering the existing personnel
management issues, it is analyzed whether the development
of the new system can be completed within a given time..e
economic feasibility study report carried out a cost-benefit
analysis, estimated the operation and maintenance cost of
the new system and the future system, and the development
cost. It is estimated that the new system can greatly improve
management efficiency and benefits.

Measure whether the required technology is available
according to the goals of the system and consider or analyze it
from the performance requirements of hardware and software,
environmental conditions, and operational levels. Considering
the feasibility of system implementation, the software design
adopts ASP.NET 2.0 and uses SQL Server 2000 database as the
storage datamanagement platform. In terms of hardware, there
is a lot of room for choice, as long as it is a Pentium III series,
computer memory is 128MB or more, and the hard disk is
about 300MB, it can meet the development requirements of
the system! Obviously, the higher the hardware configuration,
the smoother the system will run. Considering the current
overall configuration level of computer hardware, this system is
feasible. In terms of software, as ASP.NET 2.0 and SQL
SERVER 2000 are two very mature development tools, there is
no doubt in terms of security, availability, and reliability, so the
software is feasible.

In today’s society, with highly developed information
technology and computer technology, more and more schools
realize that informatization is an indispensable step to improve
management efficiency. .e teachers in the school are all
people who have received higher management education, and
they know the importance of modernmanagement methods to
the college. For the teachers’ teaching information manage-
ment and quality evaluation system that will replace themanual
management of teachers’ information and teaching evaluation,
it is even more indispensable to be equipped with modern
management ideas. .erefore, on the basis of giving sufficient
development funds to the system, the leaders of the college
integrated modern management ideas into it, making it a
management system with modern management methods.

.e hardware system is a computer with Windows XP
operating system. .is application system is established on
the basis of network system and database system, and the
background of development and operation is B/S network
computing mode.

Evaluate the consequences of the operation of the new
system. At the same time, considering the existing personnel
management issues, it is analyzed whether the development
of the new system can be completed within a given time.
ASP.NET2.0 is currently one of the most popular Web
development tools. It provides users with a complete visual
development environment and can use numerous server
controls to quickly develop Web applications. In other
words, ASP.NET is a server-side dynamic Web development
technology. At present, there are many dynamic Web de-
velopment technologies. ASP.NET’s predecessor, ASP
(Active Server Pages), has achieved success in the field of
dynamic Web technologies with its simple syntax and
embedded html method. Based on ASP, Microsoft released
ASP.NET in November 2000 and officially released
ASP.NET 2.0, which is more powerful and easier to use in
2005. In ASP.NET 2.0, many classes have been redesigned
and implemented. In order to achieve higher development
efficiency, some new controls have been added. For Web
application designers and developers, ASP.NET 2.0 is an
important milestone in the history of Web development.

By default, three languages can be used as scripting
languages in ASP.NET applications, namely, VB.NET,
JScript.NET, and C#. Among them, VB.NETis an upgrade to
the VB language, JScript.Net is an upgrade to the JScript
language, and C# is the native language of .NET, a brand new
object-oriented programming language released with the
release of .NET. .erefore, C# is the best language for
programming using .NET.

SQL server is the best partner of ASP.NET. It is simple to
use, powerful, and meets the performance requirements of
enterprise-level data management. SQL Server 2000 uses
T-SQL language and is a relational database management
system according to C/S mode. .e teacher’s teaching
quality evaluation of this system uses the quantized method.
.e deviation comparison is shown in Figure 5.

A university widely adopts a student online evaluation
system, a teaching quality management committee expert
listening system and a teacher mutual listening scoring
system. How to evaluate teachers in a fair and reasonable
manner. Promoting teachers is a problem that the college
has been committed to solving. Using neural network to
process and analyze the data can better solve this problem.
.e system uses the data obtained by students scoring 16
indicators of the instructor as input values. .e 16 in-
dicators are: work enthusiasm and full of energy; class-
room organization; degree of seriousness of lectures;
timely and patient after-class tutoring and answering
questions; teaching content is correct‘ appropriate ca-
pacity and speed; the teaching content focuses on science,
logic, and system; able to clarify the key points and dif-
ficulties and handle properly; integrate theory with actual
conditions; inspire innovative thinking; assignments and
corrections; use different methods according to teaching
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Figure 4: Error.
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needs; use of multimedia teaching methods; standard and
vivid teaching language; clear and reasonable writing on
the blackboard; able to combine teaching content and
classroom discipline to educate students; teachers’ com-
pliance with discipline; and overall impression of the
instructor. .e output index, that is, the evaluation of
classroom teaching quality uses the evaluation value of
multiple experts from the teaching quality management
committee after the teacher has listened to the class. .e
significance of using such sample data to train the neural
network is that although the various indicators evaluated
by the teacher are typed out by the students, the final
evaluation results can reflect the evaluation ideas of the
experts. According to the neural network model opti-
mized by the aforementioned design PSO, 16 input
neurons, representing 16 indicators, 8 hidden layer
neurons, and 1 output layer neuron are determined. After
the development of requirements analysis, design, and
coding stages, the source code begins to enter the software
testing stage. However, there may be some errors and
defects in the software product at different stages before
the test. .ese errors and defects need to be found and
corrected in time to recover huge economic losses. Prove
the correctness of the program.

4. Testing of Teaching Evaluation System

Evaluation of predictive models: if it is based on different
indicators, after comparing and evaluating different prediction
models, the comparison results may also be different, which
just shows the inconsistency of different evaluation indicators.
.erefore, the evaluation of the prediction performance of the
prediction model must be based on certain evaluation indi-
cators. Under normal circumstances, people often choose a
more valuable evaluation system based on actual conditions.
Modern financial econometrics is mainly based on

mathematical statistical models and studies and describes the
characteristics and laws of financial markets. Financial markets
are more complex and nonlinear, so new methods and tools
need to be introduced. .e financial market is ever-changing,
and the evaluation of forecasting methods or systems is also
varied, and a certain forecastingmethod can only be better than
other methods for a certain period of time or under certain
conditions. .erefore, how to evaluate the quality of various
forecasting methods is an important issue in financial fore-
casting analysis.

Low-quality software products will inevitably lead to an
increase in maintenance costs and may also lead to other
liability risks and loss of user credibility. At present, the
correctness of the program has not been fundamentally
resolved. Software testing is still the main means to find
errors and defects, as shown in Figure 6 based on MATLAB.

.e key to testing is the design of test cases. .e white
box is installed in a transparent white box, and the test
fully understands the structure and process of the scheme.
It designs and tests to check whether the logic path of the
program works normally according to the predetermined
requirements. .e black box is installed in an opaque
black box, and the test does not understand the structure
and process of the solution. It designs and tests to check
whether the logic path of the program works normally
according to the predetermined requirements. .e pre-
dicted results are shown in Figures 7 and 8. .e rapid
development of information technology has led to more
and more extensive applications of software products, and
the quality of software products has attracted more and
more attention from people. Software developers, in order
to avoid being eliminated in the fierce competition and
occupying the market, must always regard product quality
as an important goal of the enterprise.

As can be summarized from analyzes, the specific
summary is as follows:
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Figure 5: Error comparison.
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(1) Introduced the design concept of particle swarm
optimization teaching evaluation system.

(2) .e use of object-oriented programming algorithms
makes it easier for the algorithm to find an entry
point, solve practical problems, and optimize the
reusability of the algorithm method.

(3) Particle swarm optimization based on quantum
behavior, adjusting parameter values, the highest and
the lowest, greatly reduces the difficulty of program
parameter adjustment.

(4) In terms of operation, it can quickly and efficiently
complete the maintenance of teacher teaching
information, evaluation relationship management
of teacher teaching quality evaluation, evaluation
content management, student evaluation, super-
vision evaluation, college leadership evaluation,
evaluation performance management, and other
operations. .e interface is extremely humane. It

adopts a Web-style tour method. .ere are many
types of functions, and the system includes
common functions required for general teacher
teaching information management and quality
evaluation, and while providing various functions,
it closely integrates the various actual needs of the
college. .e security performance is good. .e
system provides user name and password verifi-
cation, which improves the security of the system.
Database management is convenient and fast,
providing a database-friendly management in-
terface, and timely and accurate query.

(5) .is system adopts an object-oriented develop-
ment method. During the development process,
full consideration of the user’s needs enabled the
system to have powerful functions and stream-
lined procedures. In the end, this application
software basically completed the goals required by
the requirements analysis.
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5. Conclusion

.e paper swarm optimization algorithm and optimization
system not only make the algorithm only involve basic
mathematical operations, and the computer support re-
quired for the data processing process is not high, but it also
improves the evaluation of the degree of optimization. .e
specific summary is as follows:

(1) Introduced the design concept of particle swarm
optimization teaching evaluation system.

(2) .e use of object-oriented programming algorithms
makes it easier for the algorithm to find an entry
point, solve practical problems, and optimize the
reusability of the algorithm method.

(3) Particle swarm optimization based on quantum
behavior, adjusting parameter values, the highest and
the lowest, greatly reduces the difficulty of program
parameter adjustment.

(4) In terms of operation, it can quickly and efficiently
complete the maintenance of teacher teaching in-
formation, evaluation relationship management of
teacher teaching quality evaluation, evaluation
content management, student evaluation, supervi-
sion evaluation, college leadership evaluation, eval-
uation performance management, and other
operations.

(5) .is system adopts an object-oriented development
method. During the development process, full
consideration of the user’s needs enabled the system

to have powerful functions and streamlined proce-
dures. In the end, this application software basically
completed the goals required by the requirements
analysis.
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