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Abstract

Under the background of the development of cognitive neuroscience, the disciplinary nature and structure of
linguistics should be re-examined in order to clarify the hierarchical relationship of the research direction in
linguistics. Based on the methodology of complex scientific research and the development model of
interdisciplinary knowledge, this study takes the experiencing teaching reform of public English curriculum in
colleges and universities as an example, discusses the necessity of systematically integrating linguistic studies
in different dimensions, and proposes a tentative plan for the reform of graduate curriculum system in
linguistics. The characteristic of experiential English teaching based on neuroscience is to make students
participate in learning actively and become the center and initiative participants of learning by simulating the
real situation. By creating different future jobs and simulating situations, students of different specialties can
learn English through experience, which is conducive to the students’ natural integration into teaching and
active learning of English knowledge and practical skills required in their future employment.
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Cognitive science is an advanced and cutting-edge science that explores the human brain or mental working
mechanism. Its internationally accepted disciplinary structure is composed of knowledge networks interwoven
with linguistics, neuroscience, philosophy, psychology, anthropology, artificial intelligence and pedagogy
(Schaffner, Schiefele & Ulferts. 2013; Kurpis, & Hunter, 2017). From the level framework of linguistics and
methodology in the perspective of cognitive science, we can see that the research direction of linguistics is not
separate and independent from each other, but around the two fundamental purposes of constructing hypotheses
and verifying hypotheses, forming an organic whole or system of interaction (Johnson, Charchanti, & Troupis,
2012). In addition, different levels provide different validity of evidence, and between any two levels, the
research of the upper level can often be used as the construction layer of hypothesis, and the research of next
level provides evidence support for the upper level, and thus they will also generate interaction (Hung, Huang,
& Hwang, 2014). For example, the hypothesis proposed by psycholinguists needs to be supported by the
evidence of neurolinguistics, and the findings of psycholinguistics can be used as evidence of hypotheses in

sociolinguistics and human linguistics.

Research on Language Integration under the Interdisciplinary Development

Interdisciplinary knowledge development model

The classification of traditional disciplines makes some disciplines which are intrinsically connected
separate from each other, and even some cross-research fails to realize the integration effect of knowledge
fusion (Sung, Hwang, Lin, & Hong, 2017). For example, with the development of cognitive neuroscience, the
researches in traditional psychology, pedagogy, linguistics and others develop from philosophical thinking,
behavioral and psychological level into the level of neuroscience, becoming more scientific. The fusion of these
disciplines will lead to new research problems, directions and even disciplines. This also makes the future
development of disciplines can not only meet the interdisciplinary and multi-disciplinary research (see Figure
1), but also needs a variety of disciplines to promote the formation and development of the field of

interdisciplinary research.

The interdisciplinary research is about a knowledge development model proposed by Japanese scholar
Hideaki Koizumi, who thinks that the development of disciplines toward specialization and refinement also
brings about two disadvantages: one is that each discipline produces a great deal of knowledge, but it is difficult
to manage and integrate it systematically; the other is that the knowledge barrier among disciplines gradually
becomes bigger and thicker, but the division among them may be short of logic. Therefore, a dynamic meta-
structure is needed to promote the integration and division of disciplines in order to integrate many disciplines
to solve some difficult problems (Lee, 2012). When the interdisciplinary research becomes mature, it enters into
a dynamic meta-structure and becomes a definite science, which can contribute to the cross-development of the
discipline in the future (Ma, Steger, Doolittle & Stewart, 2018). Hideaki Koizumi believes that with the
establishment of the bridge between related disciplines, a new sub-discipline with unique method and
organization structure will emerge gradually. Once the new discipline is formed, it can enter the development

process of dynamic meta-structure and play a role in the further development of the interdisciplinary research
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as an established discipline. What’s more, it can also have an impact on the parent discipline by providing

feedback, as shown in Figure 2.
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Figure 1. Interdisciplinary relationship in interdisciplinary and multidisciplinary research.
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Figure 2. Interdisciplinary knowledge development model.

In addition, this process of fusion and division co-exists in many disciplines at the same time. The parent
discipline can produce several sub-disciplines at the same time, and the sub-disciplines can also produce new
sub-disciplines, and so on, presenting a dynamic knowledge development mode (Tang, 2016). It can be seen
that the knowledge development model of the interdisciplinary regards human knowledge itself as a complex

system, which is characterized by non-linearity, self-organization, feedback, emergence and openness.

The Disciplinary Structure of Linguistics from the Perspective of Cognitive Science

In addition to theoretical linguistics, descriptive linguistics and applied linguistics, we believe that linguistic
discipline structure should include linguistic philosophy, and that linguistics, as an open system, interacts and

integrates with other relevant disciplines (See Figure 3).
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Figure 3. Linguistic structure.

The first is theoretical linguistics: the study of the cognitive mechanism of language based on cognitive
neuroscience, including the use of brain damage, brain stimulation, and brain imaging techniques to study the
distribution of speech and semantics in the brain region, nerve transmission, functional representation and so
on, so as to explain the nature, origin and acquisition of language. The second is descriptive linguistics, which
regards language as a symbolic system of social communication. In addition to traditional research in humanities
and social sciences, it is necessary to develop new research fields in combination with mathematics (Chen &
Liu, 2016; Chen, Lu & Liu, 2018). In addition, there are also applied linguistics: the practical application of the
theoretical achievements of internal and external linguistics in the fields of language teaching, translation,
dictionary compilation and so on (Brown, Willett, Goldfine, & Goldfine, 2018; VVandsburger, Duncan-Daston,
Akerson, & Dillon, 2010). The last part is the philosophy of linguistics, similar to philosophy of mathematics
and philosophy of physics, which reflects and criticizes the basis of epistemology and methodology of linguistic
theories, examines the basic hypothesis of theories, the rationality of logical argument and the reliability and

validity of argument, and promotes the development, perfection and innovation of linguistic theories.

Design and Implementation of Public English Experiential Teaching in Universities

Based on Neuroscience

Teaching model framework

In the experience teaching of college public English based on neuroscience, the practical experience mainly
originates from the workplace simulation focusing on the ability of post English. This teaching mode can be
decomposed into the circular mode of practical experience-observation and thinking-abstract induction-active

experiment, which can be described in Figure 4:
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Figure 4. Learning cycle diagram.

First of all, the questionnaire is aimed at Class | and Class Il with the same major in a certain university.
There are 108 students in the two classes, with an average age of 20 years old. One hundred students are
randomly selected, with each corresponding to a questionnaire, and 100 questionnaires are recovered, with 98
effective questionnaires and an effective rate of 98%. The survey found that 71% of the students said the class
was uninteresting. Subsequently, the same English proficiency test was conducted for the two classes (pre-test),

and the pre-test data are shown in Table 1:

Table 1

Comparison of Pre-test Data between Experimental Class and Control Class

class Number of students Mean Standard deviation T value P value
Control class 58 77.15 6.34

Experimental class 40 78.45 6.58 -3.24 0.14

By independent sample t-test, the mean value of the control class is 77.15 and the standard deviation is 6.34;
the mean value of the experiment class is 78.45 and the standard deviation is 6.58. The comparison between the
two groups shows that there is no significant difference between the experiment class and the control class.
That’s, there is no significant difference in English scores between the experimental class and the control class.
Comparing the data, T value is -3.24 and p value is 0.14 >0.05, that’s, there was no significant difference

between the two classes, and the English proficiency of the two classes is close to the same.

Comparison of learning effects between experimental class and control class

The first is the questionnaire analysis and investigation results, as shown in Table 2 and Table 3.

Table 2

Gender Survey Data Statistics

Select item People number Percentage
Male 45 46%
Female 53 54%
Total 98 100%
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Table 3

Population Survey Data Statistics

Select item People number Percentage
Male 40 41%
Female 58 59%
Total 98 100%

Next is the questionnaire item investigation analysis. The questionnaire consists of four dimensions:
students’ learning motivation, teaching methods, students’ learning initiative and teaching evaluation, which
are analyzed in detail as below. Table 4 and Table 5 show the differences among the four dimensions, the mean

value and standard deviation of each item in each dimension of the pre-test experimental class and control class.

Table 4
Control Class Dimension Description Statistics

. . Number Minimum Maximum Standard
Dimension of items value value Mean deviation
Students’ learning motivation 9 211 3.69 3.04 1.15
Teaching method 12 2.65 4.21 341 1.42
Students’ learning initiative 6 251 5.02 3.75 2.44
Teaching evaluation 12 3.54 4.96 4.26 1.36

In this robust analysis, the method of Likert scale is adopted for scoring. The higher the score of each
dimension is, the more stable the students are on the item. Through the comparison between the experimental
class and the control class, the experimental class is slightly higher than the control class in terms of students’
learning motivation, and the mean value of the experimental class is 3.54 and that of the control class is 3.04;
in terms of teaching method, the mean value of the control class is 3.41, and that of the experimental class is
4.31, which is greatly higher than the former; in terms of students’ learning initiative, the mean value of the
experimental class is 4.08, and that of the control class is 3.75, with the former slightly higher than the latter; in
terms of teaching evaluation, the mean value of the experimental class is 4.45, and that of the control class is
4.26, which differ slightly. The results of investigation and analysis show that the experimental class is much
higher than the control class in the students’ learning motivation, teaching methods and students’ learning
initiative, but slightly different from the control class in the teaching evaluation.

Table 5

Experimental Class Dimension Description Statistics
Number of ~ Minimum  Maximum

Dimension items value value Mean  Standard deviation
Students’ learning motivation 9 2.94 4.06 3.54 1.02
Teaching method 12 3.88 4.98 4.31 1.18
Students’ learning initiative 6 3.02 5.00 4.08 1.97
Teaching evaluation 12 4.04 4.97 4.45 0.95

Next, the analysis of each dimension and each dimension of the experimental class and the control class will
be performed by a separate sample of each dimension. Students’ learning motivation is the most original purpose
and motivation for English learning in the control class and the experimental class. The data will be explained
in detail below. See Tables 6, 7, 8 and 9.
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Table 6
Students’ Learning Motivation Group Statistic

Standard Standard error

Class Number  Mean -
deviation of mean
Students’ learnine motivation Experimental class 40 351 1.02 0.24
carming motivatio Control class 58 3.01 1.14 0.34
Table 7
Teaching Method Group Statistics
Class Number  Mean  Standard deviation Standard error
of mean
. Experimental class 40 4.35 112 0.24
Teaching method Control class 58 341 1.58 0.47

Table 8
Students’ Learning Initiative Group Statistics

Standard Standard error

Class Number  Mean .
deviation of mean
Students” learning initiative Experimental class 40 4.02 1.96 0.42
Control class 58 3.74 2.47 0.69
Table 9
Teaching Evaluation Group Statistics
Class Number  Mean Standgrd Standard error of mean
deviation

Teaching evaluation Experimental class 40 4.48 0.97 0.24

Control class 58 4.26 1.32 0.36

Teaching effect analysis

The pre-test show that the experimental class and the control class have the close English proficiency before

the teaching experiment. Then in the control class, the traditional English teaching mode is adopted, and in the

experimental class, and the experiential teaching mode of college English based on post professional ability is

adopted to carry out the daily teaching. After a two-semester teaching experiment is conducted for two classes,

the English proficiency test (post-test) with the same difficulty is conducted for two classes, and the specific

data are shown in Table 10:

Table 10

Experimental Class Dimension Description Statistics

Class Number of students Mean Standard deviation T value P value
Control class 58 62.14 8.49

Experimental class 40 7558 5.87 352 0001

Through independent sample t-test, the mean value of the control class is 62.14, and the mean value of the

experimental class is 75.58. The comparison between the two groups of data shows that there is a big difference

between the experimental class and the control class. The English score of the experimental class is 13 points

higher than that of the control class. Standard deviation of the control class is 8.49, and that of the experimental
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class is 5.87, where tis -3.52, p is 0.001< 0.05, that’s, there is a significant difference in English scores between
the two classes.

From the above data, it can be seen that after a two-semester teaching experiment, the English scores of the
two classes with almost the same English proficiency in the pre-test are greatly different with the English score
of the experimental class which adopts the experiential teaching mode of college English based on neuroscience

is much higher than that of the control class which adopts the traditional English teaching mode.

Conclusion

The above analysis shows the obvious differences between the experimental class and the control class in
students’ learning motivation, teaching methods, learning initiative, teaching evaluation and teaching effect.
From this result, it can be seen that the students’ academic achievement has been improved obviously after
carrying out the English experiential teaching mode based on neuroscience. At the same time, the development
of this effective teaching mode is beneficial to improve students’ learning initiative and motivation. Students
are more inclined to initiatively learn knowledge and actively interact with teachers before and after class. In
addition, students have more confidence in their own learning conditions, and at the same time, their “sense of
self-efficacy” has also been improved. On the other hand, teachers in this teaching mode also play their leading

role to the greatest extent, and thus constantly improve their own teaching quality.
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