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Abstract—The cultivation of innovative talents in colleges
and universities is a long-term and complex systematic project.
It includes the systematic reform of the cultivation concept, the
re-orientation of training objectives, the planning and
optimization of discipline and specialty, the reform of training
mode and the optimization of curriculum structure. Many
colleges and universities have advanced practices. These
successful experiences will serve as important references for
other colleges and universities. In order to select the most
suitable integrated training mode, this paper proposes an

integrated training mode evaluation method based on 2-tuple

linguistic model. First, the evaluation index system is
constructed from the aspects of cohesion of theoretical courses,
cohesion of practical links, coherence of academic research,
coherence of international training and support of personalized

training. Secondly, the evaluation method of 2-tuple linguistic
model is proposed. Finally, a hypothetical illustrating example
is given to illustrate the proposed method.

Index Terms—Quality Assessment, 2-tuple
information, Comprehensive cultivation model.

linguistic

. INTRODUCTION

Educating people is the fundamental task of colleges and
universities [1]. China's national strategy of rejuvenating the
country through science and education is implemented
gradually. The independent innovation is the foundation of
building a country and the road of strengthening the country.
The cultivation of innovative talents in colleges and
universities is a long-term and complex systematic project. It
includes the systematic reform of the cultivation concept, the
re-orientation of training objectives, the planning and
optimization of discipline and specialty, the reform of
training mode and the optimization of curriculum structure
[2].

According to the requirements of the state and society,
referring to the experience of talent cultivation in first-class
universities at home and abroad, and according to the
orientation of the school's development, it is necessary to
reconstruct the undergraduate teaching system of research
universities. For the training of undergraduate and
postgraduate talents at different levels, more clear and higher
requirements are put forward. Discipline construction needs
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the support of excellent students. The integrated curriculum
system will attract high-quality students and let excellent
students get in touch with postgraduate courses early, which
plays an important role in the development of personalization.
Therefore, many universities have carried out the reform of
the training mode of the integration of comprehensive
cultivation model of undergraduate and master [3]. In each
training mode, the emphasis is different. We need to be able
to evaluate the training mode of each school from many
aspects, so as to find out the characteristics of each training
mode, and help to select the most suitable training mode as a
reference. Therefore, this paper first constructs the evaluation
index system of the training mode, and on this basis. Then the

2-tuple linguistic model is used to process the evaluation

information of the candidate training mode. Finally, a
hypothetical example is given to illustrate the proposed
method.

Il. INDICATOR SYSTEM

The assessment of the comprehensive training model
includes the following aspects: the scientific and feasibility of
the training model, the satisfaction of the needs of the
country, society, and school target.

In order to build a scientific and feasible training model, it
needs the smooth convergence between different stages. Then
we can explore the systematic and scientific training mode by
analyzing students' knowledge structure and quality.

The key to the "Comprehensive Cultivation Model” is
combination of undergraduate training and postgraduate
training to avoid duplication effectively, improve teaching
efficiency, and optimize the curriculum system to highlight
innovation, strengthen foundation, and cultivate individuality
of students.

According to in-depth investigation and research, the
following five quality evaluation indicators are proposed.

(1) Cohesiveness of theoretical courses

It is used to evaluate the cohesion between graduate
courses and undergraduate courses. The contents of
undergraduate courses are wider, while those of postgraduate
courses are deeper. The undergraduate major of graduate
students may be different. The theoretical courses that they
have learned are not entirely consistent, even if the theoretical
courses are consistent, the specific content and depth of
teaching are not entirely the same. Therefore, when designing
the integrated training mode of undergraduate and graduate
students, the course of undergraduate and graduate students

WWW.Wjrr.org



Evaluation of Comprehensive Cultivation Model of Undergraduate and Master Based on 2-tuple Linguistic
Information

needs to be able to link up and cannot appear more repetitive
content. For some graduates, they can learn some
undergraduate course independently.

(2) Cohesiveness of practice
This index is to evaluate the correlation between graduate
practice and undergraduate practice. Practice teaching is an
important part of personnel training. The purpose of practice
training undergraduates and postgraduates is different.
Undergraduates' practice is more inclined to understand. The
practice of graduate students pays more attention to the
support of research work. In the integrated training mode, we
need to be able to build on the basis of undergraduate
practice, improve the difficulty and depth, and avoid the
disconnection with undergraduate practice. At the same time,
in the design of practical links for graduate students, we need
to be able to fully consider the characteristics of students'
different professional backgrounds. For example, we can
supplement the content of undergraduate practice links
through counseling and extra-curricular guidance.

(3) Coherence in academic research

Academic research has expanded from postgraduate to
undergraduate training. When undergraduates are freshmen,
they can apply for scientific and technological innovation
projects to conduct preliminary scientific research training.
Therefore, the optimization of undergraduate training
program should consider the training objectives, direction,
orientation and requirements of graduate students. The
contents of academic research are incorporated into the
training program. Moreover, orientation of undergraduate
students' academic training needs be clear according to the
requirements of graduate training. In the undergraduate
courses related to the direction of postgraduate research, we
should pay attention to the cultivation of academic quality.
Academic research needs to be reflected in many aspects of
undergraduate training

(4) Coherence of international training

High-level research needs international cooperation. The
cultivation of high-quality talents also needs an international
perspective.  Therefore, both  undergraduates and
postgraduates need to be nationalized. In the process of
internationalization, we should pay attention to the coherence
of country, school and specialty. In other words, foreign
schools or institutions recommended to students need to be
able to provide undergraduate education and postgraduate
research. Through long-term cooperation, we can carry out
more effective internationalization training, which is also
conducive to improving the competitiveness of students.

(5) Supportiveness of individualized training

In the integrated training mode, it is necessary to fully meet
the needs of students' personalized development. There are
differences among students themselves, and the background
of undergraduate education is different. So, the training
mode needs to be able to support the requirements of students'
personalized development. In the setting of training mode, we
need to be able to provide instructive choices, provide
different types and different levels of curriculum combination
to support different directions of development. At the same
time, in the designing of specific curriculum content, we
should also be able to fully take into account the individual
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characteristics of students in both breadth and depth.

Ill. THE EVALUATION MODEL OF INTEGRATED TRAINING
MODE BASED ON 2-TUPLE LINGUISTIC INFORMATION

According to the research object of this model, there is
some uncertainty about the quality evaluation of the
comprehensive cultivation mode of this research. Therefore,
the evaluation model of integrated training mode based on
2-tuple linguistic information is given in the section [4-5].

Firstly, experts are invited to evaluate on the training mode
by using the predefined linguistic terms S . Next, expert
evaluation information are combined by the arithmetic mean
operator of 2-tuple linguistic model. Finally, the evaluation
result can be derived.

The evaluation objects set is represented by
A={A]i=1,2,..,M}, the evaluation indicators set is defined

as B={B,|j=1,2,...,N}, and the evaluation experts set is
represented by C ={C, |1=1,2,...,L}.

A. Obtain evaluation matrix of each expert

For all the experts participating in the evaluation, the
evaluation of each evaluation index of all evaluation objects
is expressed in the form of linguistic terms. These linguistic
terms are transformed into the 2-tuple linguistic forms [4-5].

The matrix D obtained is as follows:
(dllllo) (dllz!o) (dllN 10)
| | |
(A 0) (dh0) -+ (dyy.0)
(dj €S,i=12,,M;1=12,-,L;j=12,-,N)

B. Acquire index weight matrix of each expert

For all L experts participating in the evaluation, each
evaluation index is evaluated by linguistic terms and these
linguistic terms are also transformed into the form of 2-tuple
linguistic model [4-5]. The index importance matrix V is as
follows :

(V11,0)  (vy,,0) (Viy,0)
0 2:0 w0

V=[(vy, 00l = (V?l.. ) (V... ) (V... ) )
V0 (v,.0) (Vin,0)

(v €S;1=1,2,--,L;j=1,2,---,N)

C. Calculate comprehensive evaluation matrix

The comprehensive evaluation matrix of L experts is
obtained by synthesizing all evaluation results with 2-tuple
linguistic model arithmetic mean operator [4-5], the indicator
importance matrix D is as follows:

(dy.B.)  (d,.8,) (du.Bw)
d 121 d22’ 22 dZN‘ 2N
(d Ml’ﬂMl) (d M2 ‘ﬂMZ) (d MN ’IBMN )

CWASNES WRICHD
(d; €S8, €[-05,05);i=1,2,-,M; j=1,2,--,N)
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D. Obtain comprehensive weight matrix

The 2-tuple linguistic model arithmetic mean operator
[4-5] is adopted to synthesize the importance degree of all
indexes, and the comprehensive index weight matrix V is
obtained:

\7:[(Vj %% )]1><N = [(Vl’ al)l (Vz’ az)’ ] (VN 1Oy )]
(1) =AC Y A ,,0)

(v, €S,@, €[-0.5,05);1 =1,2,--,L; j=1,2,---,N)

(4)

E. Calculate the weighted average result

The weighted average result of evaluation objects is
calculated by [4-5]:

ZA_I(Vj aaj)XA_l(dij 'ﬂij)

(Si’gi) = A( = N ) (5)
ZA’l(vj,aJ)
(i=1,2,M)

IV. ILLUSTRATE EXAMPLE

In the section, the proposed method is used to explain the
model. Suppose that there are three training candidate models
M;,M, and M; to be evaluated. Suppose that three experts are
invited in the evaluation including C;, C, and Cs. The five
quality evaluation indicators are denoted by I4,15,13,14,15

Based on the five types of integrated quality evaluation

indexes: s ={s,=VL,s, =RL,s, =G,s, =RH,s,=VH}, which
represents {Very Low, Low, Relatively Low, General,
Relatively High, Very High}.
Three experts are invited to evaluate on the training mode by
using the predefined linguistic terms. The three experts'
evaluation results of the objects scores are shown in Tables
1-3, and their evaluation results on the importance of the
indicators is listed in Table 4.

Table 1. Evaluation of candidates given by expert C,

Table 4. Experts' evaluation on the importance of indicators

Iy I, I Iy ls

C, G RL VH G H
C, H VH L RL VL
C; RH G L H VH

M, RL G RL G RH
M, VH RL VH RL L
M, VH H G L VL
Table 2. Evaluation of candidates given by expert C,
I, I, I3 Iy I
M, L G RL L RH
M, VL H H H RL
M, H RL RH G VL
Table 3. Evaluation of candidates given by expert C;
Iy P I3 I s
M, RL RH L G RL
M, H RL H H L
M, G G RH L VH

The detailed evaluation steps are conducted as follows:

A. Obtain evaluation matrix of each expert

Convert evaluation results in Tables 1-3 into a 2-tuple
linguistic evaluation matrix:

(5,:0)(5;,0) (5,,0) (5,,0) (55.0) |
(55:0) (54,0) (54:0) (5,.,0) (5,,0)
| (86:0) (5,,0) (5,0) (55,0) (5,,0) |
[ (5,,0) (53,0 (5,.0) (5,,0) (55.0) |
(5:0) (54,0 (54,0) (54.0) (5,.0)
| (5£:0) (8,,0) (55,0) (55,0) (5,,0) |
[(5,,0)(55.0) (5,,0) (55,0 (5,.0) |
(54,:0) (5,.0) (8,,0) (5,,0) (s,,0)
| (85:0) (55,0) (55.0) (5,,0) (S5,0)

B. Acquire index weight matrix of each expert

Convert evaluation result in Table 4 into a 2-tuple
linguistic weight matrix:

(v3,0) (v,,0) (V6,0) (v5,0) (v,.,0)
V=1 (v4,0) (v,0) (v1,0) (v,,0) (v,,0)
(v5,0) (v3,0) (v1,0) (v,,0) (v6,0)

C. Calculate comprehensive evaluation matrix

The comprehensive evaluation matrix is obtained by using
Eq (3).
(s,,-0.33)(s,,-0.33) (s,,-0.33) (s,,-0.33) (s,,0.00)

D=| (s,,0.33) (s,,0.33) (s,,0.00) (s,,0.00) (s,,-0.33)
(s,,0.33) (s,,0.33) (s,0.00) (s,,0.33) (s,,0.00)

DO=

D®=

DO =

D. Obtain comprehensive weight matrix
The comprehensive weight matrix is obtained by Eq (4).
\7:[(54, 0.00), (s,,—0.33),(s,,—0.33),(s,,0.00), (s;,0.33)]

E. Calculate the weighted average result

The weighted average result of evaluation objects is
obtained by Eq (5).
(8., a;) =1[(s;,-0.43),(s,,0.23),(s,,0.17)],(i=1,2,3)

V. CONCLUSIONS

This paper proposes an integrated training mode evaluation
method based on 2-tuple linguistic model. Firstly, the
evaluation index system is constructed from the aspects of
cohesion of theoretical courses, cohesion of practical links,
coherence of academic research, coherence of international
training and support of personalized training. Then the
evaluation method of 2-tuple linguistic model is presented.
Finally, a hypothetical illustrating example is given to
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illustrate the method. Through the method proposed in this
paper, it will be helpful to select the best reference training
mode from many aspects and from multiple integrated
training modes.
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