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Scienti�c research ability (SRA) is now themain technical index used to assess comprehensive strength of a university. At the same
time, it will have an impact on college and university rankings as well as enrollment. However, at the moment, college and
university evaluation standards for research capacity are not uni�ed, and there are various evaluation criteria, making it im-
possible to measure with uni�ed standards. �e main reason is that the evaluation factors are not consistent. Based on the
characteristics of Guangxi Normal University of Science and Technology (GNUST), this paper develops the evaluation system of
GNUST and introduced an improved neural network to assess the SRA of the faculty and the sta� of GNUST. �e simulation
results show that the 15 technical indicators used in this paper are e�ective.

1. Introduction

Many factors are currently used to measure the overall
strength of a university, including the number of pro-
fessors, doctors, master’s and doctorate programs, na-
tional or provincial key laboratories, and scienti�c
research capability. �e most complex one is the evalua-
tion of scienti�c research ability. Because other indicators
can be quanti�ed, there is no quantitative standard for
scienti�c research ability. Currently, the quantitative
standard of the SRA of college teachers is the number of
papers, paper grades, undertaking vertical and horizontal
topics, etc., but they not only violate the current national
evaluation of college teachers but also do not promote
teacher growth. In most cases, a scienti�c study evaluation
of a teacher is a system that includes a number of elements,
such as an evaluation of a teacher’s ability to instruct. �e
evaluation of a teacher’s teaching ability is generally
completed by experts with rich teaching ability, but there
are too many subjectivities. �erefore, many colleges and
universities also have some subjectivity in evaluating
teachers’ scienti�c research abilities. However, in order to

avoid the trouble brought by subjective evaluation for
teachers, some scholars have put forward expert evaluation
methods, fuzzy evaluation methods, multilevel evaluation
methods, and so on. �e advantage of these evaluation
systems is that they can use quantitative and qualitative
methods to comprehensively evaluate the scienti�c re-
search abilities of teachers, and they have achieved certain
results; however, there are many imperfections. �erefore,
our evaluators are required to evaluate the scienti�c re-
search abilities of teachers from many aspects, namely,
objectivity, scienti�city and safety, comprehensiveness,
and operability.

�ese indicators cannot cross each other. However, they
must have their own independence, and the evaluation
system cannot include any subjective aspects. �erefore, the
traditional evaluation method makes it challenging to de-
termine the relative importance of the components, because
the judgment includes defects such as ine�ciency and
objectivity. �is is one of the main problems that will be
discussed in this paper.

�e SRA of colleges and universities is generally dy-
namic, which generally includes the following factors.
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1.1. Information Processing Capability. Nowadays, infor-
mation is the primary productive force of science and
technology. An excellent scientific researcher must be able to
process information, which requires our teachers to receive
and process various cutting-edge information in the fastest
way in today’s information explosion era and strive to
master the latest scientific and technological information
and the latest development trend at the first time.

1.2. Knowledge Accumulation and Reserve Capacity.
Scientific research is an extremely complex process. *e
subject becomes more interdisciplinary as it becomes more
advanced. If it is not adequately prepared in a timely
manner, it will fail. *erefore, one of the fundamental
qualities of scientific researchers is the ability to reverse
knowledge.

1.3. Scientific Innovation Ability. *e emergence of any new
affairs and any high technology cannot be separated from
our scientific researchers. *erefore, it requires our scientific
researchers to actively create new knowledge, new concepts
and technologies, new methods, and so on. As a result,
innovation ability is the most important factor to be eval-
uated. From the perspective of university managers, first of
all, we should formulate rules in line with our own school
because if we directly use the evaluation system of other
schools, it would not accord with the characteristics of our
teachers. So, we first investigated the SRA of all teachers in
our school by means of questionnaire, then referred to the
evaluation system of similar universities, and finally com-
bined the two to form their own evaluation system.

2. Related Work

Teachers can teach students about the subject of [1] through
training, which can support them increase their fundamental
competitiveness by integrating theoretical and practical
knowledge, fostering innovative thinking and increasing
their competence in scientific research development and
practice. Tian et al. [2] summarized the reform achievements
in postgraduate education in terms of research project se-
lection, teaching method development, teacher level, and
student level and proposed new ideas such as by what
method to increase students’ innovative consciousness and
SRA. Based on an investigation of the current situation [3], it
is observed that there is a growing trend of younger bas-
ketball instructors in academies such as school, colleges, and
universities that the percentage of teachers with professional
designations is low, that the SRA of teachers is weak, that
scientific achievements in research are few, and that the
opportunities for teachers for further research studies are
insufficient, so that college and university administrators can
correct the present problems and intensify the development
of basketball instructors to effectively meet the requirements
of students. Under these circumstances, Man et al. [4] in-
tegrated the cultivation of logical thinking into teaching.
Using the AHP approach, the hierarchical structure based on
the above characteristics and other elements was developed

by [5]. On the basis of this current situation, Cui et al. [6]
proposed to strengthen awareness-rational position-training
platform-evaluation mechanism four-in-one ability culti-
vation system. Comprehensive, planning, and experimental-
based research projects have been established to investigate
the teaching restructure of the experiment with optical fiber
sensors, improve students’ inventiveness in learning and
collaboration ability, and promote their innovative per-
ception, independent SRA, and rigorous attitude of research
in science [7]. Other influential work includes [8–10].

3. Prosed EvaluationMethod of SRA of Colleges
and Universities Based on Improved
Neural Network

3.1. Scheme for Estimate Index. *e SRA of students in
colleges is impacted by both external elements such as the
research area offered through college and fundamental el-
ements such as their scientific research literacy. *e archi-
tecture of college students’ genuine SRA is depicted in
Figure 1.*e genuine SRA of college students is divided into
three sequential dimensions: scientific perception, scientific
exercise, and scientific creative capabilities.

Chinese colleges primarily generate a study environment
through 2 techniques: building labs on their own and col-
laborating with corporations and research institutions to
form cooperative experiment training camps, economic
science zones, and technology marketplaces. However, not
every college in every location has access to the research
environment’s idea development circumstances and size.
Scientific research is an experimental and creative group or
individual activity for college students to explore new in-
formation in their area and resolve disputes between
established scientific assessments and empirical findings.
Figure 2 shows the complete process of college students
conducting scientific research, which consists of 6 stages:
subject selection, experimental investigation, hypothesis
creation, practical exam, theoretical system construction,
and findings in transformation. A full scientific research
control strategy must support and comprehensively plan
each step. Unfortunately, not every college in every area has
such a system.

Based on the findings of the previous investigation, a
hierarchical assessment catalog scheme for college students’
academic research capacity was developed, concerning the
present status and current assessment index systems for
science investigation amongst college students.

3.2. Establishment of Evaluation System. A fair, just, and
comprehensive evaluation system is the compass to ensure
our teachers’ enthusiasm for scientific research. *is eval-
uation system requires a scientific, systematic, objective, and
normative evaluation, and this evaluation system should also
be dynamic, which should be dynamically adjusted
according to the actual situation of the school at any time.
Only in this way can teachers’ scientific research motivation
be stimulated. When it develops to a certain period, when
some indicators in the indicators are no longer suitable for
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evaluation, they should be deleted in time. �erefore,
according to the above requirements and the characteristics
of our teachers, we have constructed the following evalua-
tion indicators, including explicit indicators and implicit
indicators, as shown in Table 1.

3.3. Improved Neural Network Establishment. A feed-for-
ward neural network is a BP neural network. �e charac-
teristic of this neural network is obvious: information is
transmitted between all neurons in a forward direction, but
the error is reversed. As shown in Figure 3, the input signal
travels from the input layer to the output layer via the hidden
layer, and the signal is output layer-by-layer. �e hidden
layer can be multilayered among them. �e lower layer is
in�uenced by the upper layer. If the output layer’s expec-
tation is not satis�ed, the output error is sent to the reverse
layer, which adjusts the network weight and makes the BP
neural network approach the expected output continually.
�is is the most traditional BP neural network.

�is paper improves the BP neural network by including
a fuzzy model. �e fuzzy characteristics of things are de-
scribed, studied, and dealt with using fuzzy mathematics.
Mathematics refers to the research method, whereas fuzzy
refers to the research object.

�e most basic concepts in fuzzy mathematics are
membership degree and fuzzy membership function. �e
membership degree refers to the membership degree of
element “u” belonging to fuzzy subset “F”. f(u) denotes a
number between [0, 1]. �e closer f(u) gets to 0, the less u
belongs to the fuzzy subset F. Otherwise, the closer it gets to
1, the more u belongs to F. Fuzzy membership function is a
function used to quantitatively calculate the membership of
elements. Fuzzy membership function generally includes
trigonometric function, trapezoidal function, and normal
function.

Takagi-Sugeno (T-S) fuzzy systems are a kind of fuzzy
system with strong adaptive ability. �e most remarkable
feature of this model is its dynamic nature. It can dynam-
ically update the membership function of subsets. It has the
following mathematical expression:

Ri: if x1 isA1i, x2 isA2i, . . . . . . , xk isAki,

thenyi � p0i + p1ixi + · · · · · · + pkixk,
(1)

where Aki is the fuzzy set of fuzzy system, pki is the
parameter of fuzzy system, and k � 1, 2, . . . , n, i � 1, 2,
. . . , n, k, n are the input parameter and the number of fuzzy
subsets, respectively. yi is the output obtained according to
fuzzy rules, the input part (i.e., if part) is fuzzy, and the
output part (i.e., then part) is determined. �e fuzzy rea-
soning indicates that the output is a linear combination of
inputs. Assuming that for the input quantity
x � [x1, x2, . . . , xk], �rst calculate the membership of each
input variable xk according to the fuzzy rules as follows:

uAji � exp − xi − 2cjibji, (2)

where cji and bji are the center and the width of membership
function, j � 1, 2 . . . , n, respectively. �e fuzzy operator is
the continuous multiplication operator, and the fuzzy cal-
culation is performed for each membership degree. It is
given as follows:

ωi � uAj1x1 × uAj2x2 × . . . × uAjkxk. (3)

According to the fuzzy measurement results, the output
value yi of the fuzzy model is calculated as follows:

yi � i � 1nωi
p0i + p1ix1 + · · · + pkixk( )

i � 1nωi
. (4)

T-S fuzzy neural network has four layers: input layer,
fuzzi�cation layer, fuzzy rule computation layer, and output
layer.�e input layer is connected to the input vector xk, and
the number of nodes is the same as the dimension of the
input vector. �e membership function in (2) is used by the
fuzzy layer to fuzzify the input value and obtain the fuzzy
membership value (u). �e fuzzy multiplication formula in

�e ability of scientific invention

1. Problem discovery
2. Ability of scientific practice
3. Problem analysis
4. Problem solution

1. �e ability of thinking
2. �e ability of attention
3. �e ability of observation
4. �e ability of computing
5. �e ability of abstraction
6. �e ability of memory

Figure 1: Architecture of college students’ genuine scienti�c re-
search capacity.
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Figure 2: Complete process of college students conducting sci-
enti�c research.
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(3) (ωi) is used to calculate the fuzzy rule calculation layer.
�e output layer calculates the output of the fuzzy neural
network using the formula in (4). �e learning algorithm of
fuzzy neural network is as follows:

(1) Derivation of error
Using equations (1), (2), and (3), the error can be
derived as follows:

e � 12 yd − yc( )2, (5)

where yd, yc, e are the expected output of the system,
the real output, and the error, respectively.

(2) Coe�cient modi�cation

pjik � pjik − 1 − αzezpji,

zezpji � yd −
ycωi

i � 1mωixj
,

(6)

pji is the coe�cient of neural network and α is the
network learning rate, which determines how

quickly the model adapts to the situation. α is the
input parameter, xj is the network input parameter,
and ωi is the continuous product of the membership
degree of the input parameter.

(3) Parameter correction

cjik � cjik − 1 − βzezcji,

bjik � bijk − 1 − βzezbji,
(7)

where cji, bji, and β are the center, the membership
function width, and the input parameter,
respectively.

4. Analysis of Simulation Results

We can see from the above analysis that there is still a
certain deviation in the evaluation of college teachers.
However, our goal is to minimize our error because
numerous components are often overlapping and cannot
be quanti�ed to standardize it. We use the trained T-S
neural network to evaluate the SRA of teachers. Table 1
shows the data of 20 teachers for each year between 2012
and 2021. �e evaluation results are presented in Figure 2.
It is clear from Figure 4 that the SRA of teachers improved
to some extent in 2012 and 2013, and it also improved in
2015 and 2016, which may be related to the possibility that
the university may be transformed to an undergraduate
university. Other times, however, the di�erence is es-
sentially insigni�cant.

As shown in Figure 3, we also counted the periods
from 2012 to 2021 and then estimated the SRA of 20
GNUST teachers from 2021 to 2030. Figure 3 shows that if
the current scienti�c research system is maintained with
all conditions essentially unaltered, the SRA of teachers
will not change signi�cantly, so we may need to modify
the basic scienti�c research system �rst. Simultaneously,
we provide additional possibilities for instructors to en-
gage in active scienti�c research. It is also a good idea for

Output layerHidden layerInput layer

Pn

P2

P1 a1

W i,j W
j,k

a2

am

Figure 3: Classical BP neural network.

Table 1: Evaluation system.

Index attribute Primary index Secondary index

Dominance

Basic information

Academic degree
Continuing education
Foreign language level

Computer level
Knowledge and ability update

Working ability Current hot spots
Is it a key laboratory

Scienti�c research achievements

Scienti�c research papers
Research longitudinal subject

Horizontal scienti�c research topics
Scienti�c research award

�ere are master’s and doctoral students

Recessive Personal characteristics
A�nity

Logical thinking
Professionalism
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teachers to go out and study while establishing conditions.
Figure 5 also demonstrates that the error is almost a
straight line, indicating that the predicted and actual
outputs are in a related state over time, implying that the
current method is unable to drive our teachers’ enthu-
siasm for scientific inquiry.

Figure 6 shows that the SRA of our teachers is higher
than that of the similar colleges and institutions, although
it is only by 5% higher. Nevertheless, this only applies to
our evaluation indicators. If we replace the evaluation
indicators of other colleges and universities, these data are
meaningless. However, the SRA of our teachers is still
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Figure 4: Evaluation curve of teachers’ SRA from 2012 to 2021.
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Figure 5: Prediction curve of teachers’ SRA from 2012 to 2021.
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better under the existing system (Figure 6). To test the
efficacy of our GOA enhancement, a standard BP neural
network, a BP neural network with GOA optimization,
and our system, in that sequence, were used to assess the
scientific research capacity of college students. *e esti-
mated error of the 3 models is presented in Figure 7. In
terms of prediction error, the model that consists of it,
differed significantly, as seen in the graph. *e assessment
findings of both the standard BP neural network and a BP

neural network with GOA optimization exhibited mu-
tations, resulting in a significant error. *e prediction
error of our model, on the other hand, changed less
considerably and alternated around zero. In terms of
prediction error, our model exceeded both the GOA-
optimized BP neural network and the standard BP neural
network.

*is suggests that our model can assess the SRA of
college students in a very realistic manner.
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Figure 6: Comparison of teachers’ SRA with other similar colleges and universities from 2012 to 2021.
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5. Conclusions

Based on the simulation results, the improved fuzzy neural
network we designed can better evaluate the SRA of teachers
in our school under its own evaluation system. However, it
should be noted that these evaluation indexes were devel-
oped by us and do not cover all of the evaluation standards;
only the current curve is obtained under this evaluation
system. Based on our findings, we can conclude that the SRA
of our teachers, particularly publications and scientific re-
search projects, needs to improve under the current eval-
uation system. Our model shows better results than a BP
neural network with GOA optimization and the standard BP
neural network in terms of prediction error.
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