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Educational evaluation is the main method of modern education management and guidance. ,rough a systematic collection
of information and quantitative and qualitative analysis, value judgments can be made on the degree to which education adapts
to needs, which can effectively improve the teaching development of applied undergraduate colleges. ,is article applies the
Internet of ,ings technology to the information collection process of teaching evaluation in applied undergraduate colleges.
,is paper establishes an Internet of ,ings architecture to collect information on the impact indicators of the teaching
evaluation process and builds a teaching evaluation index system. On this basis, this article combines fuzzy comprehensive
evaluation for the quantification and evaluation process of index information. ,rough comparative analysis, the program can
provide an effective way to construct a teaching evaluation system suitable for application-oriented undergraduate colleges.
Constructing the research-based undergraduate classroom teaching evaluation index system aims at guiding the transfor-
mation of the concept of teaching and learning of teachers and students in research universities, perfecting the teaching and
learning methods, improving the quality of teaching and learning, and promoting the common development of teachers
and students.

1. Introduction

Teaching quality evaluation, as an important aspect of ed-
ucation evaluation in applied undergraduate colleges, is to
judge the value of teaching phenomena and evaluate the
performance of teaching activities [1, 2]. It is both the core
and the foundation of educational evaluation. Specifically, it
is the process of making judgments on the quality of
teaching based on systematically, scientifically, and com-
prehensively collecting, sorting, processing, and analyzing
teaching information according to teaching goals and
standards [3].

Many universities in the world such as Oxford, Cam-
bridge, and Imperial College in the United Kingdom,
Harvard University in the United States, and famous uni-
versities in Germany, France, Japan, and other countries give

importance to the investigation and evaluation of the
school’s internal teaching information. Department and
various disciplines and majors have a relatively standardized
evaluation system [4]. An Angelo of Boston College first
proposed the relevant content of classroom teaching eval-
uation, which is mainly about using classroom teaching
evaluation as a strategy to improve the quality of college
teaching [5]. Since then, some related works and achieve-
ments have appeared continuously in the United States. For
example, there is the Perdue Teaching Grade Rating Scale,
which is mainly used to collect students’ rating scales for
evaluating teachers’ teaching information. Dr. Contra of the
American Education Service Center proposed that good
classroom teaching should have eight characteristics.

Definitions of teaching evaluation are as follows.
,ere are many definitions of teaching evaluation [6].
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(i) American educational evaluation scholars Taylor
Ralph Taylor and Malcolm Proves believe that
“teaching evaluation is a process of comparing actual
performance with ideal goals” [7]. ,is point of view
has some truth because, in teaching evaluation work,
it is often to compare the actual situation with the
ideal goal, but this definition only describes the
evaluation of the completed behavior and does not
include the formation process [8, 9].

(ii) However, DL Stufflebeam, Warthin, and Sanders
believe that teaching evaluation is “a process of
systematically searching and collecting information
to assist decision-makers in choosing one of the
various feasible ways.” ,is view has won the ma-
jority of people [10–12].

1.1. Evaluation Index. ,e evaluation index system for ex-
perts mainly includes teaching materials and teaching
progress, teaching content, basic teaching skills, teaching
links and teaching methods, classroom organization and
teaching management, and teaching and educating people.
,e evaluation content is used for expert evaluation.

With the increasing standardization of teaching man-
agement, the role of teaching evaluation as a quality diag-
nosis and control method is becoming more and more
important. ,rough evaluation, the school’s teaching
management can be promoted to be more scientific and
standardized, which is themainmeasure and effective means
of macrocontrol teaching [13].

1.2. Modern Management 'eory. ,is theory emphasizes
target control, process control, and element control. ,e key
to achieve optimal control lies in information feedback.
Educational evaluation is the main method of modern ed-
ucation management and guidance. ,rough a systematic
collection of information and quantitative and qualitative
analysis, value judgments can be made on the degree to
which education adapts to needs. ,is article applies the
Internet of ,ings technology to the information collection
process of teaching evaluation in applied undergraduate
colleges. ,rough the assessment of teaching quality, we can
provide multichannel and comprehensive feedback of the
most basic information from all aspects of teaching so that
the school can objectively grasp the current situation and
level of teaching activities and understand whether the
teaching strategies and management methods are correct.

,e major contributions of this paper are as follows:

(1) ,is article combines the teaching status of colleges
and universities and related problems in teaching
evaluation.

(2) It establishes an Internet of ,ings architecture to
collect information on the impact indicators of the
teaching evaluation process and builds a teaching
evaluation index system.

(3) ,e teaching evaluation model is based on the fuzzy
comprehensive evaluation that leads the fuzzy

method into the teaching evaluation. A fuzzy
comprehensive evaluation is carried out on the index
system of teaching evaluation, and the evaluation
results are obtained.

,e outline of this paper is given as follows.
In section 2, architecture design of teaching evaluation

based on the Internet of ,ings is discussed. Also the ap-
plication fields of the Internet of ,ings are discussed.

In section 3, the teaching quality evaluation index system
is discussed, which aims to provide quality education for all
students. In the teaching evaluation index system, they are
more focused on the teacher’s overall quality, assessing the
teacher’s background, knowledge, feedback, communica-
tion, and self-learning.

In section 4, the evaluation scale of the evaluation index
system is discussed. A fuzzy comprehensive evaluation is
carried out on the index system of teaching evaluation, and
the evaluation results are obtained. Also, the internal
teaching quality monitoring system for colleges and uni-
versities is discussed.

2. Related Work

2.1. Architecture Design of Teaching Evaluation Based on the
Internet of 'ings. ,e application fields of the Internet of
,ings are very wide. According to network availability,
coverage, scale, heterogeneity, repeatability, and so on,
applications in various fields can be classified [14, 15]. In the
above application fields, the IoT as the main form of data
acquisition, the application of cloud computing, and the
process of big data provides more intelligent equipment
identification, management, and monitoring work, which
will be hidden in the future development with great potential
[16]. ,is article applies the Internet of ,ings technology to
the information collection process of teaching evaluation in
applied undergraduate colleges. ,is paper establishes an
Internet of ,ings architecture to collect information on the
impact indicators of the teaching evaluation process and
builds a teaching evaluation index system. Figure 1 depicts a
schematic diagram of the basic architecture of the Internet of
,ings technology.

Different IoT network structures have appeared in
various industries, and they all have common capabilities,
including device access, management, and data communi-
cation between devices and the cloud [17]. In the industry
chain of the Internet of ,ings, some software platforms
containing these common core functions have also
appeared. Based on this software platform, developers avoid
the repetitive work of building the underlying architecture
and can develop applications more conveniently and flexibly
according to different business needs, which saves precious
time and energy. Software platform is similar to this.

3. Methods

In this section, the teaching quality evaluation index system
is discussed, which aims to provide quality education for all
students. In the teaching evaluation index system, they are
more focused on the teacher’s overall quality, assessing the
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teacher’s background, knowledge, feedback, communica-
tion, and self-learning.

3.1. Construction of Teaching Quality Evaluation Index
System. Generally, the conventional indexes of educational
institutes include teaching attitude, school discipline,
teaching content, teaching methods, and so on. ,ese in-
dexes only can unilaterally monitor classroom teaching, but
they cannot qualitatively analyze and assess the teacher’s
overall performance and innovation capability. ,e devel-
oped countries like the United States, England, and Ger-
many focused more on teaching quality evaluation. ,ey are
more focused on the teacher’s innovation capability and
emphasized on the teacher’s ability to guide students to find,
analyze, and solve problems. Second, they attach importance
to the teacher’s overall quality, assessing the teacher’s
background, knowledge, feedback, communication, and
self-learning.

Teaching evaluation mainly assesses whether teachers
conduct comprehensive quality education for all students in
teaching and whether they attach importance to ability
training, so that students can master learning skills and have
the ability to independently acquire knowledge [18, 19]. As
an important tool for the classroom, the abovementioned
content can be evaluated very well, but the usually deter-
mined index system cannot be a very good and compre-
hensive investigation of specific content.

Applied undergraduate colleges mainly cultivate
practical talents for all walks of life in society, so teachers
should not only teach theoretical knowledge but also focus
on cultivating students’ practical ability when teaching, so
teachers’ practical guidance to students is particularly
important [20, 21]. However, the current teaching evalu-
ation index system used by schools mainly measures
teachers’ theoretical teaching levels. ,e existing teaching
evaluation index system only focuses on explicit behavior.
For example, the design, implementation, application, and
promotion of the teaching evaluation index system only
reflect superficial things. ,ose invisible behaviors, such as
the teacher’s attitude in the classrooms with the students in
the teaching process, are difficult to be reflected, so some
emotional factors in the teaching process cannot be truly
revealed [22].

,is article combines the teaching status of colleges and
universities and related problems in teaching evaluation.
Under the guidance of experts, according to the compre-
hensive needs of teaching evaluation, we screen out various
evaluation indicators to initially construct in colleges. For
the classroom teaching quality evaluation index system,
using two rounds of expert consultation methods, finally, an
evaluation index system is evolved [23, 24]. Figure 2 shows a
schematic diagram of the self-monitoring system for
teaching quality evaluation.

According to the different subjects of teaching evalua-
tion, the evaluation index system for students and system for
experts (mainly referring to the teaching supervision group
experts and peers of various colleges and universities) have
been established [25, 26].

3.2. Evaluation Index System for Teachers. ,e evaluation
index system for experts mainly includes teaching materials
and teaching progress, teaching content, basic teaching
skills, teaching links and teaching methods, classroom or-
ganization and teaching management, and teaching and
educating people. ,e evaluation content is used for expert
evaluation.,e indicator system is refined into 23 secondary
indicators.

3.3. Evaluation Index System for Students. It mainly includes
teaching links and teaching methods, basic teaching skills,
classroom organization and teaching management, and
teaching and educating people. ,e index system for student
evaluation is refined into 24 secondary indexes.

3.4. Fuzzy Comprehensive Evaluation. ,e teaching evalu-
ation model is based on the fuzzy comprehensive evaluation
that leads the fuzzy method into the teaching evaluation.,e
teaching evaluation is a complicated process with multi-
factor and multi-indicator which cannot be distinguished
accurately. Fuzzy logic is a method whose greatest feature is
that it can deal in a precise manner with the fuzziness of the
thinking of a human. However, it still adopts the method
man-made to set the index weights, and its computation is
subjective.
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Figure 1: Schematic diagram of the basic architecture of the IoT.
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,e fuzzy comprehensive evaluation method can more
comprehensively summarize the opinions of each evaluation
subject and comprehensively reflect the pros and cons of the
evaluated object. It has the advantages of a simple model,
easy to grasp, and good evaluation effect on multilevel and
multifactor complex issues [27, 28]. ,e research can choose
the above models according to actual needs. ,e weighted
average method considers that each item in the evaluation
system should be treated differently; that is, different factors
have different positions in the evaluation and their roles are
different, and the weights assigned to them should not be the
same [29, 30].

,is method can avoid the distortion of the evaluation
results because of only considering the dominant role played

by subjective factors in the comprehensive evaluation.
,erefore, in the research process of this article, a weighted
average model is adopted.

hθ(t) � g θT
t  �

1

1 + e
− θTt

. (1)

After the grade is assigned, the evaluation scale of the
evaluation index system is established and sent to the experts
for scoring [31]. ,e expert group scores are entered into the
Yaahp 10.3 software for calculation, and the consistency of
the judgment matrix at the criterion level is less than 0.1,
indicating that the matrix has high consistency, the matrix is
established, and the criterion level weight is obtained.
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,is paper uses the same method to calculate the corre-
sponding weights of the scheme layer through Yaahp 10.3
software and checks the consistency of the judgment matrix of
the scheme layer. ,e consistency test of all the judgment
matrices is less than 0.1. At the same time, the weight of each
scheme layer is calculated and the level single ordering is
performed [27].

x
(j+1)

� x
(j)

+ sjd
(j)

. (3)

,e index weights obtained by the single-level ranking
are sorted to obtain the total ranking of the levels, and then a
complete teaching evaluation index system is obtained.

D v0( ≤D v1( ≤D v2( ≤ · · · ≤D vn( . (4)

According to the general principles of fuzzy compre-
hensive analysis, the comment set is established, and n� 3 is
selected in this article. According to the content of the
comment set, the evaluation criteria are quantitatively
assigned, and the difference is decreased according to the
degree of praise.

D(v) �  C vi, vj , where vi, vj ∈ V. (5)

Based on the weight vector of each index obtained by the
AHP method, the fuzzy membership matrix R between each
evaluation factor and evaluation level is established. ,e
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Figure 2: Schematic diagram of the self-monitoring system for teaching quality evaluation.
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specific method is by issuing questionnaires related to
specific cases.

D vn+1(  � min D vn(  + C vi, w(  , where vi ∈ U, w ∈ V − U.

(6)

First, grade judgments are made on all factors in the
secondary indicators in this case, and the questionnaire is
sorted out.

d′(t, x) � 

Np

j

μ τ � t − pjx, pj Δpj,

μ(τ, p) � 
+∞

−∞
d(t � τ + px, x)dx.

(7)

Second, using the index weight vector that has been ob-
tained, it is transformed into a weight matrix, the fuzzy
membership matrix is synthesized, and the first-level evalua-
tion factor fuzzy matrix is carried out. ,is method can avoid
the distortion of the evaluation results because of only con-
sidering the dominant role played by subjective factors in the
comprehensive evaluation.

4. Results

In this section, the evaluation scale of the evaluation index
system is discussed. A fuzzy comprehensive evaluation is
carried out on the index system of teaching evaluation, and
the evaluation results are obtained. Also, the internal
teaching quality monitoring system for colleges and uni-
versities is discussed. Its main function is to be responsible
for the quality assurance of colleges and universities.

4.1. Evaluate Test Results. ,is paper establishes an Internet
of ,ings architecture to collect information on the impact
indicators of the teaching evaluation process and builds a
teaching evaluation index system. On this basis, this article
combines fuzzy comprehensive evaluation for the quanti-
fication and evaluation process of index information.
,rough comparative analysis, the program can provide an
effective way for application-oriented undergraduate col-
leges. A fuzzy comprehensive evaluation is carried out on the
index system of teaching evaluation, and the evaluation
results are shown in Figures 3 and 4. Figure 3 shows the
category distribution results of the evaluation indicators.

It can be seen from Figures 3 and 4 that the evaluation
scale of the evaluation index system is established and sent to
the experts for scoring. ,e expert group scores are entered
into the Yaahp 10.3 software for calculation, and the con-
sistency of the judgment matrix at the criterion level is less
than 0.1, indicating that the matrix has high consistency, the
matrix is established, and the criterion level weight is ob-
tained. Figure 4 depicts the consistency test results of dif-
ferent evaluation indicators.

,is method can avoid the distortion of the evaluation
results because of only considering the dominant role played
by subjective factors in the comprehensive evaluation.
Among them, the evaluation index system for experts mainly
includes teaching materials and teaching progress, teaching

content, basic teaching skills, teaching links and teaching
methods, classroom organization and teaching manage-
ment, and teaching and educating people. ,e evaluation
content is used for expert evaluation. ,e quality of teaching
is the lifeline of the school’s survival and development, and
teaching is the regular central task of the school. Classroom
teaching is the main way of teaching activities; its level and
quality are directly related to the final effect of teaching work
and talent training. ,erefore, a comprehensive and com-
prehensive analysis of the quality and effective control of
various influencing factors through scientific and reasonable
evaluation methods have important practical significance for
improving quality and achieving the goal of talent training.

4.2. Evaluation and Organization System. ,e internal
teaching quality monitoring system is the teaching quality
monitoring system of colleges and universities. Its main
function is to be responsible for the quality assurance of
colleges and universities. It has different characteristics for
different schools. Among them, “white monitoring” and
“other monitoring” are two basic forms of quality assurance.
“White monitoring” refers to the teaching operation system,
that is, the supervision of the teaching operation process and
teaching quality, and the “other monitoring” refers to the
system that the evaluation and supervision system monitors
the teaching quality. ,is system plays the role of teaching
quality monitoring outside the teaching operation system.
Figure 5 is the collaborative cooperation model of “self-
monitoring” and “other monitoring.”

,e systematic cooperation in the process is mainly
manifested in the benign interaction between the teaching
guidance groups of the colleges and the teaching operation
institutions. Each college is the executive body of the
teaching operation system, and the teaching steering group
is the executive body of the evaluation and supervision
system in each college. ,e benign interaction between the
two is an important manifestation of the coordination and
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Figure 4: Consistency test results of different evaluation indicators.
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cooperation of “white monitoring” and “other monitoring.”
In daily work, on the one hand, the teaching guidance group
supervises, supervises, and guides the quality elements of the
teaching process. We got feedback from the implementing
agency of the teaching operation system. As an executive
agency, the college takes timely measures to correct devi-
ations based on the feedback information, to achieve dy-
namic monitoring of teaching quality in the process.

5. Conclusion

With the increasing standardization of teaching management,
the role of teaching evaluation as a quality diagnosis and
control method is becoming more and more important.
,rough evaluation, the school’s teaching management can be
promoted to be more scientific and standardized, which is the
main measure and effective means of macrocontrol teaching.
However, the current teaching evaluation index system used by
schools mainly measures teachers’ theoretical teaching levels.
,e existing teaching evaluation index system only focuses on
explicit behavior. For example, the design, implementation,
application, and promotion of the teaching evaluation index
system only reflect superficial. ,is paper establishes an In-
ternet of ,ings architecture to collect information on the
impact indicators of the teaching evaluation process and builds
a teaching evaluation index system. ,rough researching the
index of teachers’ teaching quality evaluation, the author de-
signs more scientific indexes. On this basis, this article com-
bines fuzzy comprehensive evaluation for the quantification
and evaluation process of index information. ,rough com-
parative analysis, the program can provide an effective way to
construct a teaching evaluation system suitable for application-
oriented undergraduate colleges. Of course, due to the rush of
time and the limited level of research,many issues have not had
time to think and study. Some research still needs to be tested
by work practice, and the letter needs to be summarized and
condensed rationally.
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