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Abstract—In recent years, deep learning has drawn extensive 

attention from experts both at home and abroad, involving 

multidisciplinary fields such as learning science, foreign language 

learning and so on. The study starts from the theoretical 

framework of deep learning, and then focuses on relevant foreign 

studies, such as the factors affecting deep learning, application of 

deep leaning in multidisciplinary fields, such as learning science, 

and foreign language learning. Based on the above analysis, the 

study emphasizes on the enlightenment of deep learning on 

China’s foreign language learning and predicts further study 

directions in the future.   
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I.  INTRODUCTION 

Deep learning stems from the research on artificial neural 
network and has been widely used in computer science, 
machine learning, artificial intelligence, biotechnology, 
cognitive neuroscience, natural language processing, image 
processing, face recognition, and speech recognition in recent 
years (Hinton 2012; Postareff 2015; Najafabad 2016). The 
study of deep learning in the field of artificial intelligence has 
been very hot in recent years, for example, Baidu established 
an in-depth research center, Google hired Geoffrey Hinton, the 
father of “deep learning”, adopts deep learning in exploring 
artificial intelligence (Duan Jinju, Yu Shengquan 2013). Some 
companies in China apply deep learning in speech recognition, 
speech synthesis, and speech evaluation, thus developing some 
foreign language learning and interpreting application software. 
Meanwhile, deep learning has also attracted attention in 
interdisciplinary areas such as learning science and foreign 
language learning. 

The concept of deep learning relative to surface learning 
was first proposed by foreign scholars (Marton & Saljc 1976). 
In contrast, surface learning focuses on low-order thinking 
capabilities such as memory, understanding, and applications. 
Deep learning focuses on higher-order thinking capabilities 
such as analysis, evaluation, and innovation (Duan Jinju, Yu 
Shengquan 2013). Some scholars have suggested that deep 
learning has many advantages compared with surface learning 
(Liu Jianwei et al. 2014). In summary, deep learning pays more 
attention to the cultivation of higher-order thinking ability and 
problem-solving ability, and more in line with the learning 
characteristics of the information age. 

Then, what is the deep learning adopted in foreign language 
learning in China? What is its feasibility and appropriateness? 

These are issues concerning this study. Before these questions 
are answered, it is necessary to reflect on the current situation 
and existing problems of foreign language learning in China. In 
recent years, with the implementation of national strategies 
such as “The Belt and Road Initiative”, foreign language 
learning has received unprecedented attention, and has made 
great strides in the number and size of learners. However, there 
are still many problems existing in current English learning, 
such as severe academic separation, poor language output, poor 
literacy, and weak thinking ability (Wen Qiufang 2017), among 
which, the most prominent is the problem of separation of 
learning and application. 

Although the academic community is aware of the existing 
problems in the foreign language learning, and have attempted 
to find the root cause of the problem and to propose solutions, 
no best solution has been yet found. To solve the problem 
appropriately, it is necessary to integrate theoretical research 
and practical exploration. In this kind of situation, deep 
learning would be a good perspective to solve the existing 
problems in foreign language education. Unfortunately, there is 
little research on foreign language learning by applying deep 
learning theory. In this context, this study focuses on the latest 
development of deep learning, and concentrates on its 
implication on foreign language learning in China so as to 
predict its future research trends, thus providing a new 
perspective for the study of foreign language learning in China. 

II. THEORETICAL FRAMEWORK OF DEEP LEARNING 

Deep learning has received extensive attention in the 
interdisciplinary field. The following sections will examine the 
concepts of deep learning, its influencing factors, and relevant 
research in interdisciplinary areas such as learning science and 
foreign language learning. 

A. Definition of Deep Learning 

It is generally believed that deep learning focuses on critical 
thinking, problem solving, cooperation and self-directed 
learning, the association of old and new knowledge, and the 
relationship between learners and the real world. The concept 
of deep learning was first proposed by Marto, F. and Saljc, R. 
(1976) as opposed to surface learning. Some scholars believe 
that deep learning is a learning style that focuses on critical 
analysis, the connection between concepts, creative problem-
solving, and application of knowledge (Harvey & Kamvounias 
2008). Some studies define deep learning from a constructivist 
perspective as the following: “Deep learning is learning based 

157Copyright © 2018, the Authors.  Published by Atlantis Press. 
This is an open access article under the CC BY-NC license (http://creativecommons.org/licenses/by-nc/4.0/).

2nd International Conference on Education Science and Economic Management (ICESEM 2018)
Advances in Social Science, Education and Humanities Research (ASSEHR), volume 184



on understanding. It emphasizes that learners critically learn 
new ideas and new knowledge, and incorporate them into their 
original cognitive structures. The original knowledge is 
transferred to a new situation so as to help make decisions and 
solve problems (Jiao Jianli, Jia Yimin 2011:39). In short, deep 
learning refers to meaningful and active learning. Some 
scholars have also suggested that deep learning focuses on 
critical understanding, emphasizing information integration, 
promoting knowledge construction, emphasizing migration 
applications, problem solving, and proactive lifelong learning. 

However, some researchers consider application 
competence as higher-order thinking, and the solution to the 
problem and the application of knowledge are the core of deep 
learning (Harvey & Kamvounias 2008). There are also studies 
that classify applications into low-order thinking skills, propose 
surface learning to focus on low-order thinking such as 
memory, understanding, and application, while deep learning 
focuses on higher-order thinking such as analysis, evaluation, 
and innovation (Duan Jinju, Yu Shengquan 2013). The author 
believes that whether the application ability is categorized as 
surface learning or deep learning, it can be affirmed that 
application ability plays a crucial role in the process of 
transition from surface learning to deep learning. It is to 
connect surface learning and deep learning. To sum up, deep 
learning is an active and active learning style, emphasizing the 
construction and connectivity of knowledge, focusing on the 
solution of practical problems, as well as highlighting the 
application of knowledge. 

B. Factors Affecting Deep Learning 

Since the concept of deep learning was proposed, scholars 
have carried out related research from different perspectives. 
The most prominent one is the research on the influencing 
factors of deep learning, which mainly focuses on internal and 
external factors. 

On one hand, some scholars have pointed out that deep 
learning is influenced by the characteristics of academic 
personnel, characteristics of college students, academic 
activities, teaching processes, learning processes, and 
classroom atmosphere (Sadeghi et.al. 2012). While other 
scholars also conducted in-depth interviews with 12 
undergraduates from different disciplines to study the impact of 
different learning environments on deep learning. It was found 
that time commitment, effort, curriculum objectives, and 
adaptability of learning strategies were key factors affecting 
deep learning (Postareff et al. 2015). Domestic studies have 
pointed out that problem-based learning, task-driven learning 
and procedural evaluation can promote students' deep learning. 
However, some studies have analyzed 459 documents collected 
from the 2005-2015 database of foreign countries in the Web 
of Science database and found that the overall attention to deep 
learning process is insufficient (Zhang Siqi et al. 2016). 
Foreign scholars have conducted more extensive research on 
internal factors that affect deep learning, and domestic scholars 
have done less research on internal factors of deep learning. 
However, the research on the internal influence factors of deep 
learning has mainly remained in theoretical discussion, and 
relatively few researches concern with learning practice. 

On the other hand, some foreign scholars have realized that 
information technology and the emerging online learning 
platform have a secondary role in deep learning. Taking online 
platforms, podcasts, and private broadcast classes as the 
starting point, research is being conducted on the external 
factors that affect deep learning. There are studies to select 
students from different disciplines, and to analyze the positive 
and negative factors of the deep learning method in the 
“student-centered” learning environment. It is found that 
students in the humanities field tend to adopt the deep learning 
method (Baeten et.al. 2010). Some scholars have found that 
students can use online learning platforms such as Moodle and 
Blackboard to conduct online learning activities such as 
reflection, analysis, and critical thinking, which is helpful to 
improve deep learning ability (Razzak 2014). Some scholars 
have also investigated hundreds of first-year undergraduate 
chemistry majors and analyzed the impact of podcasting on 
students' test scores. It was found that deep learning methods 
could not only promote positive understanding of meaning, 
enhance learning outcomes and academic performance, could 
also help retain knowledge more consistently (Bartle & 
Longnecker 2015). 

Some scholars have also found that although the 
information environment can indeed increase the breadth of 
information, it does not play a significant role in promoting the 
depth of cognition and cannot guarantee the efficiency of deep 
learning (Duan Jinju, Yu Shengquan 2014). Regrettably, 
although studies have pointed out that information age can 
increase the breadth of information, but it neither exert enough 
power on cognition, nor provide a persuasive explanation for 
its reasons. In summary, current research on the external 
factors influencing deep learning is mostly based on the 
learning environment. Although foreign scholars have adopted 
empirical research methods, the depth and breadth of research 
needs to be strengthened. 

III. APPLICATION OF DEEP LEARNING IN 

INTERDISCIPLINARY FIELDS 

A. Research on Deep Learning in the Field of Learning 

Science 

In recent years, deep learning has been paid attention to in 
various fields and a large number of related studies have been 
conducted, with the field of learning science no exception. 
Learning science is a new science for research and learning. It 
is an interdisciplinary field covering many multidisciplinary 
areas such as cognitive science, educational psychology, 
computer science, sociology, anthropology, and neuroscience 
(Sawyer 2006). In light of the interdisciplinary nature of 
learning science, deep learning in the field of learning science 
reflects a clear interdisciplinary character. 

The study of deep learning in the field of learning science is 
mainly reflected in the theoretical level. Some researchers 
propose that the main theoretical foundations of deep learning 
in the field of learning science include: constructivist learning 
theory, situational cognitive theory, distributed cognitive 
theory, connectedness learning theory, and metacognitive 
theory. Among them, constructivism provides a scientific basis 
for knowledge construction and conceptual interaction. 
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Situational cognitive theory provides a powerful explanation 
for the learning environment and personal learning space 
design. Distributed cognitive theory and connectivism lay the 
foundation for deep interaction and group meaning 
construction. Cognitive theory provides the basis for reflection 
and self-monitoring (Duan Jinju, Yu Shengquan 2013). They 
further pointed out that compared with other learning theories, 
constructivism and connectivism have more direct and far-
reaching effects on deep learning (ibid.). Unfortunately, 
because the study focuses on the theoretical level, it is not clear 
why constructivism and connectivism have a greater impact on 
deep learning, nor does it explain how the two theories in 
practice affect deep learning. 

With regards to the relationship between deep learning and 
learning science, some scholars have suggested that deep 
learning is the key to learning science, and high-level thinking 
is the core of deep learning (Duan Jinju, Yu Shengquan 2013). 
Unfortunately, the study did not explore the deep relationships 
between learning science, deep learning, and higher-order 
thinking. The author believes that critical thinking is a means to 
achieve deep learning, the cultivation of critical thinking ability 
and other higher-order thinking ability is the goal of deep 
learning, while deep learning research is the focus of learning 
science research. 

In summary, the study of deep learning in the field of 
learning science focuses mainly on the theoretical level. There 
is relatively little research on the practical level and the 
relevant empirical research is scarce. In general, the depth of 
research on deep learning mode, deep learning environment, 
and deep learning effectiveness is not enough, and the study on 
the relationship between deep learning mode, environment, and 
effectiveness is still relatively weak. 

B. Research on Deep Learning in Foreign Language 

Learning 

Some studies have suggested that surface learning refers to 
mechanical and passive learning, to memorizing knowledge 
and details that are not strongly related to each other. However, 
deep learning focuses on how to promote learners’ active 
learning and emphasizes the connection between knowledge 
and details (Liu Huiying 2016). Studies have found that 
teachers play an important role in motivating students to adopt 
deep learning methods. The more students like the teaching 
methods of their teachers, the more they will use deep learning 
(Baeten & Kyndt 2010). Some scholars have applied deep 
learning to the field of foreign language learning, proposed the 
concept of deep foreign language learning, and explained the 
subject of foreign language learning. We advocate learners’ 
autonomy and intersubjectivity, and give play to their 
scaffolding role (Tochon 2014). Domestic research also 
explores the subject of foreign language learning and suggests 
that “the deep learning approach gives students a dominant role 
in the construction of the curriculum. The role of the teacher is 
transformed into a learning facilitator, providing students with 
a wide range of learning resources and timely and 
comprehensive feedback” (Liu Huiying 2016:143). In general, 
the concept of deep foreign language learning emphasizes the 
role of learners, and reinforces the “scaffolding” role teachers. 

Both "teacher-centered" or "student-centered" philosophy 
emphasizes the role of teachers and students as single subjects, 
but ignore the interaction between them. At the level of 
learning and practice, with the continuous advancement of 
learning cognitive research and changes in learning methods in 
the digital era, teachers and students are required to give full 
play to the intersubjective nature, and in-depth learning is 
implemented dynamically and flexibly according to actual 
conditions. On one hand, teachers need to deeply understand 
the characteristics of learners, such as personality, cognitive 
style, learning methods, purpose of learning, personalized 
learning experience, and etc., and carry out personalized 
teaching; on the other hand, learners should be responsible for 
their own learning and really play a role in learning. The 
questions such as what to learn, when to learn, how to learn, 
where to study, how much to learn, and how fast to learn are 
mainly determined by the learners themselves. Teachers 
provide timely help when needed. In short, in-depth learning 
highlights the enthusiasm, initiative and learning drive of the 
subject, advocates interaction between subjects, cooperates in 
the completion of new knowledge construction, highlights the 
intersubjectivity, and advocates interaction and mutual 
promotion between subjects.   

IV. ENLIGHTENMENT OF DEEP LEARNING FOR FOREIGN 

LANGUAGE LEARNING IN CHINA 

This study refers to deep learning, combines the current 
research status of foreign language learning and existing 
problems of academic separation, and conducts research from 
several aspects including the theoretical level, the subject of 
learning, and the way of learning. Learning theory plays a 
guiding role in learning and practice. Learning and practice are 
both the starting point and the end point of foreign language 
learning. The subject of learning is the intermediate force 
linking learning theories and learning practice. It plays a 
decisive role in the effectiveness of foreign language learning. 

A. Theoretical Enlightenment 

Some studies pointed out that great achievements have been 
made in China’s foreign language education, while meanwhile 
it is facing many problems such as lack of macroscopic 
thinking and overall planning. It is necessary to carry out an 
all-round, three-dimensional and systematic research from the 
perspectives of curriculum, teaching, and learning (Wang 
Wenbin, Li Min 2017). In view of the outstanding academic 
separation in the field of foreign language learning, domestic 
scholars have made many explorations and made important 
breakthroughs at the theoretical level. Wen Qiufang (2017) 
proposed the output driven theory with Chinese characteristics. 
The starting point and the goal of these theories are all related 
to the problem of the separation of learning and application in 
China. Deep learning emphasizes the application of linguistic 
knowledge and the solution to practical problems. It is not 
difficult to see that deep learning theory has similarities with 
the “output-driven approach”. In other word, deep learning at 
the theoretical level has guiding significance and enlightenment 
to our foreign language learning. 

Surface foreign language learning focuses on the passive 
memory of language knowledge, while deep foreign language 
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learning promotes active learning, emphasizes the application 
of language knowledge and skills, understanding and meaning 
construction. However, as far as the foreign language learning 
itself is concerned, vocabulary mastery, understanding of 
language knowledge, memory, and other surface learning are 
the prerequisites and foundations for deep language learning 
such as language use and innovation. However, language use is 
not only the goal of foreign language learning but also the 
understanding of language knowledge. With effective means of 
application. Therefore, to achieve foreign language learning 
goals, it is necessary to integrate surface and deep learning, 
strengthen "learning to use", and ultimately realize the 
interaction and mutual promotion between deep learning and 
surface learning. 

At the theoretical cognitive level, we should avoid 
misunderstandings of knowledge and avoid separating the deep 
learning from surface learning. For foreign language learning, 
while deep learning and surface learning have different focuses, 
in essence, they are inclusive and mutually reinforcing. 
Combining the characteristics of foreign language learning in 
the digital age, the level of cognitive development of students, 
and the demanding orientation of the social and cultural 
environment for foreign language proficiency, the 
interdisciplinary perspective of the integration of deep learning 
and surface learning will be the focus of future studies. 

B. Application   

Just as there is no perfect teaching method in the world, 
there is no universal learning method. In spite of this, it is sure 
to find a way that is more suitable for students, courses and 
learning objectives. Some studies have found that deep 
learning and surface learning have their own advantages and 
disadvantages and present complementary relationships. There 
are studies comparing and analyzing the deep learning and 
surface learning models proposed by Biggs’s. They find that 
the two have their own advantages and disadvantages, and they 
all have deficiencies. Afterwards, the two conducted a 
comparative analysis of the conversion learning method and 
the deep learning method and found that both are also of their 
own merits (Howie & Bagnall 2015). Therefore, some 
researchers suggest that the ideal approach is to effectively 
integrate deep learning with surface learning, and to achieve an 
efficient transition from surface learning to deep learning 
(Duan Jinju, Yu Shengquan 2014). Unfortunately, because of 
its focus on macro-theory, the study did not explain how to 
achieve the transition from surface learning to deep learning, as 
well as specific strategies for the integration of the two. 

There are studies that try to explore practical ways to 
achieve deep learning. Since any knowledge is not isolated, 
learners need to connect new knowledge with existing 
knowledge and experience, and build new knowledge based on 
the original knowledge structure to achieve deep learning. 
There are also studies that combine foreign language learning 
to explore the relationship between deep foreign language 
learning and surface foreign language learning. In general, they 
are critical of surface learning and have a positive attitude 
toward deep learning. For example, some studies have 
suggested that surface learning, such as repetitive exercise and 
mechanical memory, is a common problem in foreign language 

education today, which seriously affects the development of 
critical and innovative thinking among language learners (Liu 
Huiying 2016). 

In terms of foreign language learning, how to correctly 
view deep learning and surface learning? How to deal with the 
relationship between the two? These are questions that deserve 
deep thought. In recent years, the foreign language learning 
community has paid attention to language exercises and 
memory, while ignoring high-level thinking such as creative 
thinking, language use, and problem solving, resulting in weak 
output capability and severe separation of learning. In spite of 
this, it should not be an overall negative attitude to surface 
learning, and it should not be simply to separate surface 
learning from deep learning. The author believes that since 
surface learning is the basis of in-depth foreign language 
learning, achieving the complementary advantages of deep 
learning and surface learning, as well as the integration and 
mutual promotion of the two, is the focus of current in-depth 
foreign language learning research. 

At the level of learning and practice, according to the actual 
situation of students, we can adopt suitable deep learning 
methods dynamically and flexibly. The effect of deep foreign 
language learning is influenced by many factors. For example, 
who is the learner? What language knowledge has been 
mastered? What language skills are already in place? What 
kind of learning style? What kind of learning strategies have 
been mastered? What are the goals for learning in the medium 
and long term? All of these factors will affect whether students 
adopt, when and how to use deep learning strategies. 
Specifically, even if learners learn to understand, internalize, 
and apply what they have learned, they eventually learn to do 
things in a foreign language. However, there is still lack of 
empirical and systematic research on the above issues and in-
depth foreign language learning methods in the information age. 
Combining artificial intelligence and big data to conduct 
systematic research on deep foreign language learning will be 
another focus of future research. 

V. CONCLUSION 

To improve the effectiveness of in-depth foreign language 
learning, it is necessary to make use of the complementary and 
interactive roles of surface and deep learning. The inter-
subjectivity of both teachers and students should be brought 
into play, and the interaction between teaching and learning 
should be promoted. Through combing the literature, the 
research found that that researchers mostly discuss the 
application of deep learning in foreign language teaching from 
the theoretical and macro perspectives, and have relatively few 
practical explorations of the specific implementation strategies, 
methods, and implementation effects of deep learning. In 
addition, combining the latest developments in big data, 
artificial intelligence, etc., relevant empirical and action 
research on different stages of learning, for different learners, 
in different professional courses, and in different learning fields 
will be a new direction for future studies. 

. 
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