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Knowledge tracing based on multi-scale attention fusion

Duan Jianshe', Col Chaoran', Song Guangle™ |, Ma Lele’, Ma Yulimg®, Yin Yilong®
(1. School of Computer Science and Technology , Shandong University of Finance and Economics, Ji'nan, 250014, China;
2. Shandong Association [or Arificsl Imelligence, Ji'nan 250001 China;

3. School of Soltware, Shandong University, Ti'man . 250101, China;

4. Bchool of Computer Science and Technology . Shandong Jisnzho University, Ti'nan, 250101, China)

Abstract: The populanzation of the Internet has enabled the rapid development of online education, which has not only
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Student Performance Prediction Base on Campus Online Behavior-Aware

Yao Li's Cui Chaoran®. Ma Lele' . Wang Feichan'' . Ma Yuling's Chen Meng' . and Yin Yilong'
Vi Schoold of Seftware, Shandeng University, Tinan 25010071

( School of Con puter Science and Technology , Shandeng University of Finance and Ecosentics . Jinan 250014 )
L Network Information Center, Qifa Normad Uwniversity, Jinan 250001

Y Schood of Con puter Science and Technodogy, Shandong Tianzha University . Tivan 2501015

Abstract  Student performance prediction aims to predict students” future academic performance based
on student-related information. With the growing advancement of campus 1T applications, the
network authentication system on campus is getting more perfect. and universities have accumulated
rich data on students” online behavior, Due to the fact that human behavior and learning ability are
highly correlated, from the perspective of campus online behavior awareness. seeks to predict
students’ performance by mining their online logs. To this end. we eollect a real dataset consisting of
hoth students’ online behavior and performance data. and proves the correlation between them via
data analysis. On this basis. we propose an end-to-end duallevel self-attention network (DEANDY,
which introduces a hierarchical sell-attention mechanism 1o separately capture the local and global
characteristics of students” daily and long-term online hehavior. salving the problem of long hehavior
sequence modeling better., Besides, the multi-task learning is vsed to simuoltaneously conduct student
performance prediction for different majors under a unified framework. and the cosi-sensitive learning
iz designed according to the difference between students” rankings to further improve the method
performance, Experimental results demonstrate that the proposed method can make more accurate

predictions in comparisen with the traditional sequence modeling methods,

Kev words  student performance prediction; campus online behavior swareness: duallevel sell-

attention network: multir-task learning: cost-sensitive learning
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Category Adversarial Joint Learning Method for Cross-Prompt Automated Essay

Scoring

Zhang Chunyun', Zhao Hongyan', Deng Jigin'?, Cui Chaoran'’, Dong Xiaolin'*, and Chen Zhumin’
" Behool of Computer Science and Technology, Shandong University of Finance and Economic, Jinan 2500141
: CKey Laboratory of Digital Media of Shandong Provinee (Shandong Universine of Finanee and Economic), Jinan 2500040

: Sl of Computer Science and Technology, Shandong University, (ingdan, Shandong 266237 )

Abstract  Automated essay scoring (AES) can effectively alleviate the burden on teachers when evaluating student
essays and provide students with objective and timely feedback. It is a crucial application of natural language
processing in the field of education. Cross-prompt AES aims to develop a transferable antomated scoring model that
performs well on essays from a target prompl. However, existing cross-prompl AES models primarily operate in
scenarios whete target prompt data are available, These models align feature distributions between source and target
prompts to learn invariant feature representations for transferring to the target prompt. Unfortunately, such methods
cannot be applied to scenarios where target prompt data are not available. In this paper, we propose a cross-prompt
AES method based on category adversarial joint learning (CAJL). First, we jointly model AES as classification and
regression 1asks 1o achieve combined performance improvement, Second, unlike existing methods that rely on prompi-
agnostic features 10 enhance model generalization, our approach introduces a category adversarial strategy. By
aligning category level features across different prompts, we can learn invariant feature representations of different
prompts and further enhance model generalization. We evaluate our proposed method on ASAP (automated student
assessment prize) and ASAP++ datasets, predicting both overall essay scores and trait scores. Experimental results
demonstrate that our method outperforms six elassical methods in terms of the QWK (quadratic weighted Kappa)
metric.

Key words automated essay scoring (AES); cross-prompt; category adversarial; joint modeling: domain

generalization
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Research on the Cultivation of College Students’ Environmental Adaptability
Based on Entrepreneurship Orientation
LV Hai-xia

i Shandong University of Finance and Economics, Jinan Shandong )

Abstract: With the comprehensive development of economic and social transformation, deepening reform ol higher
education and innovation-driven development, entrepreneurship-oriented edocation in colleges and universities has become
increasingly important in the process of deepening higher education teaching reforms, cultivating students” innovative spirit and
improving students’ practical ability. The entrepreneurship-oriented college students” environmental adaptive ability training
education wrpently needs o builld a model sysiem adapted o the cwrent era background to guide the development of

entrepreneurship-onented education.

Key words: Entrepreneurial orientation; College students” environmental adaptability; Training mode
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Approach of assisted diagnosis for mental health based on outlier detection

(JMAO Huivan', DUAN Xuelong', XIE Chihao®, ZHAO Donghui', MA Yuling"
(1. School of Computer Science and Technology, Shandong Jianzhu University, Jinan 230101, Shandong, China; 2. Lingsinyun

(Shandong) Intelligem Technology Co., Lid., Jinan 250013, Shandong, Chinal

Ahstract : Tllh‘:ll'q”l'l!{ the assisted ||ia!{n||ui:1i for mental health vesearch |:|r|||:r||-em, outlier detection was 1-I'|'|p|||_'|-'ﬂ| o propsse amil
design an outlier detection-based approach for mental health assisted diagnosis, which could effectively identily outliers from large
amounts of vidual mental sandbox samples. Durng constrocting  the assisted diagnoestic model for mental health,  the data
charactenistics were analyzed. and meanwhile the features highly correlated with the user’s mental health status were extracted o
estabdish a virtual psvehological sandplay datasel. Four trditional outlier detection algorithms wers utilized o identify abnomal
samples in the sandplay dataset. A fusion strategy was designed, and the detection results of different algorithms were integrated o

enhanee the acewrmey and efliciency o wnomaly sample detection, o assist human expers in making precise disgnoses, The
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ARTICLE INFO ABSTRACT

Keywards Knowledge tracing (KT) aims to monitor students’ evolving knowledge states through their learning interactions
Intelligent education
Enowledge tracing
Answer bim
Counterfaciual reasoning

with concept-related questions, and can be indirectly evaluated by predicting how students will perform
on future guestions. In this paper, we observe that there iz a common phenomenon of answer biaz, ie, a
highly unbalanced distribution of correct and incorrect answers for each gquestion. Existing models tend to
memaorize the answer bias as a shortcut for achieving high prediction performance in KT, thereby failing
to fully understand smdents’ knowledge states. To address this issue, we approach the KT task from a
causality perspective. A causal graph of KT is first established, from which we identify that the impact
of answer bias lies in the direct causal effect of questions on students’ responses. A novel COunterfactual
REasoning { CORE) framework for KT is further proposed, which separately captures the total causal effect and
direct causal effect during training, and mitigates answer biaz by subtracting the latter from the former in
testing. The CORE framewaork iz applicable to various existing KT models, and we implement it based on the
prevailing DET, DEVMN, and AKT models, respectively. Extensive experiments on three benchmark datasets
demonsirate the effectiveness of CORE in making the debiased inference for KT. We have released our code
at htips:// github.com /lucky7-code/CORE.

1. Introduction the students’ knowledge states over the concepts. In the literature,
KT is commonly framed as a sequence modeling problem and has

The COVID-19 pandemic outbreak has compelled millions of stu- been extensively investigated for decades (Corbett & Anderson, 1995;
dents to stay home and pursue their studies online in recent years. Khajah, Lindsey, & Mozer, 2016). With the advent of deep learning,
In online learning environments, it is crucial to automatically assess deep knowledge tracing (DKT) (Fiech et al., 2015) was proposed to
students' knowledge states, which refers to their mastery levels of various apply recurrent neural networks (RNNs) to capture the long-term de-
knowledge concepts, such as addition, subtraction, and multiplication  pendencies among a student’s learning interactions. After that, more
in math. By leveraging this functionality, it becomes possible to offer types of neural networks were developed for KT, such as the dynamic
tailored learning experiences to students, including learning resource key-value memory networks (DKVMN) (Zhang, Shi, King, & Yeung,

recommendation (Zhang et al., 2023), adaptive testing (Ghosh & Lan, 2017) and self-artentive knowledge tracing networks (AKT) (Ghosh,
2021), and academic performance prediction (Cui et al., 2022), Heffernan, & Lan, 2020)
an, & Lan, 2020).

Knowledge tracing (KT) aims to track students’ evolving knowledge It is worth noting that the actual knowledge states of students

stares as tjne_ﬁr mlterlmlzt ?“th concellat [.’E.latEd questmf)s [_,.\hljelr.lhm.m_ during the learning process cannot be directly observed. Therefore, the
Wang, & Nunes, 2023; Song et al., 2022). As shown in Fig. 1, students o o
. . performance of KT models needs to be indirecty evaluated by predicting
are presented with a sequence of questions related to a set of knowl- . . o
how students will perform on future questions (Liu, Shen, et al., 2021).

edge concepts and are required to provide answers to these questions, o A N X
Throughout the learning process, a KT system dynamically assesses This is based on the underlying assumption that only by comprehending
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Tri-Branch Convolutional Neural Networks for
Top-k Focused Academic Performance Prediction

Chaoran Cui™, Member, IEEE, Jian Zong, Yuling Ma, Xinhua Wang, Lei Guo™,
Meng Chen™, Member, IEEE, and Yilong Yin

Abstract—Academic performance prediction aims to leverage
student-related information to predict their future academic out-
comes, which is beneficial to numerous educational applications,
such as personalized teaching and academic early warning. In this
article, we reveal the students’ behavior trajectories by min-
ing campus smartcard records, and capture the characteristics
inherent in trajectories for academic performance prediction.
Particularly, we carefully design a tri-branch convolutional
neural network (CNN) architecture, which is equipped with
rowwise, columnwise, and depthwise convolutions and attention
operations, to effectively capture the persistence, regularity,
and temporal distribution of student behavior in an end-to-
end manner, respectively. However, different from existing works
mainly targeting at improving the prediction performance for
the whole students, we propose to cast academic performance
prediction as a top-k ranking problem, and introduce a top-k
focused loss to ensure the accuracy of identifying academically at-
risk students. Extensive experiments were carried out on a large-

scale real-world dataset, and we show that our approach sub-
stantially outperforms recently proposed methods for academic
performance prediction. For the sake of reproducibility, our codes
have been released at https:/github.com/ZongJ1111/Academic-
Performance-Prediction.

Index Terms— Academic performance prediction, at-risk stu-
dent identification, campus behavior trajectory., convolutional
neural networks.

[. INTRODUCTION

TUDENT outcomes are the prioritized factors for higher
educational institutions, and highly correlated with their
reputation. However, the risk of academic failure becomes
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an increasingly severe issue in education today. According
to the US National Center for Education Statistics [1], more
than 30% of college freshmen dropout after their first year of
college. Therefore, colleges constantly look for effective ways
to enhance students’ learning experiences. Academic perfor-
mance prediction aims to predict students” future academic
performance based on student-related information [2]. It not
only facilitates personalized teaching but also enables educa-
tors to provide timely interventions in learning, especially for
those academically at-risk students [3].

As one of the most popular topic in the field of educa-
tional data mining. there has been a large body of work on
academic performance prediction during the past decades [4].
Earlier efforts were made by educational and psychological
researchers, where they revealed essential factors affecting
students’ academic performance, including the big-five per-
sonality traits [5], family environment [6]. and learning moti-
vation [7]. Nevertheless, these studies are based on students’
questionnaires and self-reports, and probably suffer from the
problems of small sample size and social desirability bias [8].
Along another research line, many works [9], [10] focused
on e-learning platforms, such as massive open online courses
(MOOCs), and predicted students’ academic performance
according to their online activities. For example. it has been
demonstrated that the final exam score is closely related to
the number of assessments completed, video watching time,
class discussion participation, etc.. which, however, are hardly
collected in off-line learning scenarios.

In educational psychology, it has been widely accepted that
human behavior and learning ability are highly correlated [11].
From this point, with the growing advancement of campus IT
applications, there emerge new opportunities to unobtrusively
collect real-time records of students” campus behavior through
smartphones [12], [13] and campus WiFi [14]. and understand
students’ behavioral pattems for academic performance predic-
tion. With the same motivation, students’ daily studying and
living activities have also been sensed from campus smartcard
records. Previous studies [8], [15], [16] resorted to manually
extract high-level behavioral characteristics based on students’
campus smartcard records, including orderiness, diligence,
and sleep pattern, and used them as potential predictors for
academic performance. However, it is quite challenging to
design effective handerafted behavioral characteristics, and
inevitably requires a considerable amount of domain expertise
and engineering skills.

In this article. we seek to reveal the students’ behav-
ior trajectories by mining campus smartcard records, and

2162-23TX @ 2022 TEEE. Personal use is permitted, but republication/redistribution requires [EEE permission.
See https: fwww ieee.og/publications/rights/findex html for more information.
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CoSKT: A Collaborative Self-Supervised
Learning Method for Knowledge Tracing

Chunyun Zhang ™, Hebo Ma™, Chaoran Cui

Abstract—Knowledge tracing ( KT) aims to trace students’ evoly-
ing knowledge states based on their learning sequences. Recently,
some deep learning based models have been proposed to incor-
porate the historical information of individuals to trace students®
knowledge states and achieve encouraging progress, However, these
works ignore the collaborative information among those students
whao have similar exercise—answering experiences, which may con-
tain some valuahle information. In this article, we present a novel
collaborative self-supervised learning method for KT (CoSKT),
which exploits both similar students’ collaborative information and
individual information to improve KT, We first use the overlap rate
of students’ learning experiences to retrieve similar students. Based
on similar students” exercise—answering sequences, we leverage
attention mechanism to learn the representation of their commaon
knowledge state and expected response to the farget exercise,
Then, we introduce self-supervised learning by encouraging the
consistency between the common Knowledge state and individuoal
knowledge state. Finally, we integrate collaborative information
and individual knowledge state with a gate mechanism to con-
duct the response prediction of the target exercise. We compare
CoSKT with nine existing KT methods on three public datasets,
and the results show that CoSKT achieves the state-of-the-art
performance,

Index Terms—Autoregressive model, collaborative information,
knowledge tracing (KT), self-attention, self-supervised learning

(S5L).

HE outbreak of COVID-19 has accelerated the develop-
T ment of online leaming platforms in recent yvears, Com-
pared with traditional learning mode, online leamning can provide
students with intelligent services, such as adaptive testing, which
henefits from a large number of students” learning logs on on-
ling learning platforms. As one of important fundamental tasks

I. INTRODUCTION
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of intelligent education, knowledge tracing (KT) endeavors to
maodel astudent’s changing knowledge state [ 1]. However, direct
evaluation of KT methods 1s challenging since the knowledge
state of a student cannot be directly observed. Instead, the
quality of the knowledge state traced by KT models is generally
evaluated by predicting a student’s next exercise response using
his or her exercise—answering history.

KT has been researched for several decades. Early KT meth-
ods [2], [3] are based on shallow machine learning methods,
including probabilistic method and logistic method, The most
representative probabilistic method is Bayesian KT (BKT) [2].
It considers the learning process as a Markov process and
utilizes hidden Markov model (HMM) to model and analyze
the dynamics of students’ knowledge states, Logistic methods
leverage a logistic function to take different learning factors into
consideration, thereby facilitating the estimation of the mastery
level of a particular knowledge concept [4]. With the wide
application of deep leaming. many deep learning methods [5],
[6]. [7], [8] are utilized to improve KT, Deep KT (DKT) is the
first proposed DKT model, which introduces recurrent neural
networks (RNNs) to model student learning [5]. Adfter that, a
diverse array of neural networks is developed to improve KT.
In general, current deep learning-based KT methods are divided
into two classes: sequential modeling method and graph-based
methoed, Sequential medeling methods use the hidden state
ol deep sequence framework, such as RNNs [5] or memory-
augmented neural networks [9], o represent knowledge state.
Some of them further introduce attention mechanism to consider
the relevant exercises in past interactions [7], [10]. Graph-based
methods leverage graph structure [11], [12] to incorporate the
relationships of exercises and concepits as a prior information to
improve KT. Overall, these methods achieve promising results
and greatly improve the performance of KT.
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DGEKT: A Dual Graph Ensemble Learning Method for
Knowledge Tracing
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Knowledge tracing aims to trace students’ evolving knowledge states by predicting their future performance
on concept-related exercises. Recently, some graph-based models have been developed to incorporate
the relationships between exercises to improve knowledge tracing, but only a single type of relationship
information is generally explored. In this article, we present a novel Dual Graph Ensemble learning method
for Knowledge Tracing (DGEKT), which establishes a dual graph structure of students’ learning interactions
to capture the heterogeneous exercise-concept associations and interaction transitions by hypergraph
modeling and directed graph modeling, respectively. To combine the dual graph models, we introduce the
technique of online knowledge distillation. This choice arises from the observation that, while the knowledge
tracing model is designed to predict students’ responses to the exercises related to different concepts, it
is optimized merely with respect to the prediction accuracy on a single exercise at each step. With online
knowledge distillation, the dual graph models are adaptively combined to form a stronger ensemble teacher
model, which provides its predictions on all exercises as extra supervision for better modeling ability. In the
experiments, we compare DGEKT against eight knowledge tracing baselines on three benchmark datasets,
and the results demonstrate that DGEKT achieves state-of-the-art performance.

CCS Concepts: - Applied computing — E-learning; - Computing methodologies — Ensemble methods;
» Mathematics of computing — Time series analysis; Graph algorithms;

Additional Key Words and Phrases: Knowledge tracing, dual graph structure, graph convolutional networks,
online knowledge distillation
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Abstract
of each course plays a crucial role for students, and seri-

In higher education, the initial studying period

ously influences the subsequent learning activities. However,
given the large size of a course’s students at universities,
it has become impossible for teachers to keep track of the
performance of individual students. In this circumstance, an
academic early warmning system is desirable, which automati-
cally detects students with difficulties in learning (i.e., at-risk
students) prior to a course starting. However, previous siudies
are not well suited to this purpose for two reasons: 1) they
have mainly concentrated on e-leamning platforms, e.g., mas-
sive open online courses (MOOCs), and relied on the data
about students” online activities, which is hardly accessed in
traditional teaching scenarios; and 2) thev have only made
performance prediction when a course is in progress or even

close to the end. In this paper, for traditional classroom-

nr ' - P ¥ o
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the results demonstrate the superiority of our approach over
the state-of-the-art methods.

Keywords
ing system, student performance prediction, multi-instance
multi-label learning, multi-task learning

educational data mining, academic early warn-

1 Introduction

For college students, one of the most basic and important
tasks is studying courses. It 1s widely accepted that the initial
period of learning a new course is crucial for students [1, 2].
During this period, students can experience the novelty of
the course, eliminate doubts, and lay the foundation for the
follow-up learning stages. However, owing to certain difficul-
ties (e.g., course materials are difficult to understand). some
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Dear editor, a student has achieved an excellent performance
Studying courses i= one of the most basic and on the course “operating system”, it is highly
important tasks for college students.  For each likely that he will perform well on the course “dis-
new course, the initial period of learning is crucial tributed operating syvstem” as well,  From this
for students, and seriously influences subsequent point, we seck to leverage students’ performance
learning activities, However, given a large number in past semesters for our purpose. However, it is
ol classes in universities, it has become impossible highly challenging to realize this idea when using
for teachers to keep track of the individual perfor- traditional supervised learning methods. The rea-
mance of each student. In these circumstances, it son lies in two aspects.
is desirable to predict each student’s performance o Traditional supervised learning methods use
on a certain course prior to its commencement, a single vector to deseribe a sample, resulting in
However, ];1‘{l\r'i_|:y||_ﬁ studies are not well suited to that all }-:-'r'l'l'lll'il.ﬂ}-:_ T H]!'r'l'l"i'lflg a commaon feature
this purpose for the following two reasons: (1) they space. In most cases, owing to the existence of
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Abstract—Student performance prediction plays a critical role
in numerous educational scenarios, e, academic early warning
and personalized teaching., A large body of rescarches have
been developed for better learning gains through leveraging
plentiful student-related information, such as students’ historical
course grades and demographical data. Recent years, campus
smarteards have been widely used in most of Chinese universities,
and a large amount of students” behavioral data can be recorded
in an unobtrusive style, which provides a new perspective for us
to predict students” academic performance. Different from most
of traditional approaches, in this study, we try to exploit students®
campus hehavioral data, and present a novel approach for student
performance prediction, namely as HANDS (enHancing Aca-
demic performaMee via Decp foreSt), which introduces decision
tree-based deep learning method into establishing the predictive
maedels, Particularly, benefiting from end-to-end learning siyle of
deep learning, the proposed HANDS method can automatically
extract students” behavioral characteristics and predict their
academic performance. And thus it can save expensive human
labor eost, compared with handerafted feature-hased approaches,
Experimental results on a real-world data set demonstrate the
superiority of our approach over the state-of-the-art methods,

Index Terms—educational data mining, student academic per-
formance prediction, machine learning, deep forest

I, INTRODUCTION
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prediction [2]. To name a few, as early as 2000, Ma et al.
[3] wtilized association rule mining approach to identify at-
risk students who needed additional guidance. Qiujie et al.
[4] predicted students” performance based upon online study
activities, such as watching lecture videos, contributing to
discussion forums, and submitting assignments. Ren et al. [5]
used multi-regression models to predict students” performance
based on the handerafted features extracted from MOOC
server logs, Ma et al. [1] predicted at-risk students prior to
a course based on students’ historical course grades as well
as course information. Despite the encouraging progress, the
performance of student performance predictive models are far
from satisfactory and more effective technology are still under
explored. One of the major limitations in existing research lies
in that they generally suffered from limited data samples,

In recent years, thanks to the wide application of campus
smart cards and mobile phones in universities, it is easier
to collect behavioral data about students” campus life. Re-
lated studies in pedagogy domain have demonstrated that
students” behaviors are closely correlated with their academic
performance [6]. Intuitively, if a student spends more time
in teaching buildings, there is a very high probability that
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Abstraci—Artificial intelligence (Al) is one of the most
significant research arcas in the world, Financial colleges are the
important institutions to cultivate financial and economic talents
who can grasp the lifeblood of the world economy. Al course
mainly teaches basic concepts, advanced ideas and core
algorithms of Al in order to cultivate students' scientific literacy
and the ability to use Al algorithms to selve practical problems,
which plays an important role in the talent training of financial
colleges. At present, there are many problems in the artificial
intelligence course of financial colleges, such as the backward
teaching content and outdated teaching methods, which lead to
students' low interest in learning and lack of deep understanding
of the core algorithms. In this paper, the cultivation needs of
students in financial colleges are deeply analyzed. Combined with
the idea of certification of engineering education, the reform
scheme of Al cowrse in financial colleges is proposed. Course
construction is discussed to expand the depth and breadth of the
course, Meanwhile, effective teaching and examination methods
are discussed to improve students' interest in learning, and
cultivate students” scientific thinking and innovative thinking
ability.

Keywords-artificial
reform; OBE

imtelligence;  finantial  college;ieching

I. INTRODUCTION

Financial college which focuses on training financial and
economic talents is an important part of higher education in the

59

receive interdisciphinary new knowledge, new theory and new
technology.

Al 1s a cutting-edge technology in today's world, which has
a profound impact on all walks of ife. In particular, blometrics,
evolutionary computing, deep leaming, data mining, digital
signature and other tvpical Al technologies have brought
unprecedented impact and challenges to financial risk control,
insurance claims, automatic approval, automatic investment,
intelligent financial management and other financial industries
[2, 3]. In order to enable financial graduates to master the
cutting-edge Al technology, it is especially urgent to set up Al
course in financial universities. Al course mainly teaches the
basic concepts and advanced ideas of Al as well as machine
leamning. algorithm design, data mining and other advanced
technologies. It can cultivate students learning imterest and
imnovation ability o solve the complex engineering problems
of computing system and Al in the field of finance and
economics, and make them become compound talents with
innovative thinking and computational thinking.

Al present, although AT courses have been offered in some
financial universities, there are some common problems as
follows: firstly, most of the courses are elective courses, and
account for less hours. At the same time, more theoretical
courses and less experimental courses, which not only makes
students unahle to fully understand the content of the course,
but also reduces students interest in leaming, and most of them
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Abstract—In recent years, under the new situation of deepen-
ing the integration of production and education and promoting
the implementation of the transformation of old and new Kinetic
energy, the school-enterprise cooperation and the common mode
of running schools have become increasingly popular. In recent
years, the number of school-enterprise cooperation programs in
undergraduate colleges in Shandong Province has been increasing
rapidly. However, there are still many places worthy of further
exploration in the details of school-enterprise cooperation. How
to promote the healthy development of school-enterprise cooper-
ation has become a flash point for scholars. This paper first ex-
pounds the background, significance ,purpose of the topic and the
status quo of domestic and foreign scholars’ research on school-
enterprise cooperation, and then by means of different forms of
research, mining and analyzing data from students, enterprises
and schools. This paper extracts some problems in the process
of school-enterprise cooperation in undergraduate colleges and
universities, and proposes constructive countermeasures based on
the analysis results in order to promote the healthy development
of school-enterprise cooperation in Shandong undergraduate
colleges.

Index Terms—school P
construction, problems and countermeasures

7T -

prise ¢ co-
I. INTRODUCTION

In the seven years from 2006 to 2012, the undergraduate
admission rate in Shandong Province continued to rise. In
2012, it reached a new level in the historical admission rate of
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49.50%, and has remained at a high level since 2012.In order
to implement the Twelfth Five-Year Plan to implement the
strategy of rejuvenating the country through science and ed-
ucation and the strategy of strengthening the country through
talents, a new model of school-enterprise cooperation and
professional development has been produced and promoted
in Shandong Province. At present, under the new situation
of promoting the implementation of the conversion of old
and new momentum, various ministries and commissions and
provincial administrative units have put forward more explicit
requirements for deepening the school-enterprise cooperation
in running schools. Tn 2019, the Ministry of Education pro-
posed in the main points of the Ministry of Education in
2019: Strengthen the policy linkage and institutional coor-
dination of the central departments, improve the conditions
for running schools, and deepen the integration of production
and education, and school-enterprise cooperation.The Shan-
dong Provincial Department of Education’s "Implementation
Opinions on Deepening the Integration of Production and
Education to Promote the Conversion of New and Old Kinetic
Energy” proposes: deepening the reform of the examination
enrollment system, and relaxing the school-enterprise coop-
eration school charging policy. On the basis of the original
school-running, some universities are selected to carry out
the pilot reform of school-enterprise cooperation in school-
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Abstract - With the deep application and development of
information technology in the financial field, Fintech (Financial
Technology) has become a hot topic in the financial industry and
the scientific and technological community. The Fintech
industry's development model is continuously developing and
innovating, and it constantly impacts and transforms the
traditional financial industry. Fintech has become the country's
policy direction and economic development trend, leading to an
increase in Fintech's talent demand, and the development of
Fintech's talent has become critical. This paper describes the
situation of Fintech industry from three aspects: the development
of Fintech industry at home and abroad, the demand of Fintech
talents and the training status of Fintech talents. This paper also
suggests that colleges and universities should seize the
opportunity to explore new teaching modes such as school-
enterprise cooperation for Fintech and providing good talents
protection for the development of Fintech.

Index Terms - Fintech, Fintech talents, talent training,
Fintech industry
. INTRODUCTION

Fintech (Financial Technology) refers to the dynamic
integration of financial services and technology industries, and
innovates products and services provided by traditional
financial services[1][2]. It is known as the first year of global
Fintech in 2016, many new information technologies such as
big data, cloud computing, artificial intelligence, deep machine
learning, and block chains are applied to financial services such
as payment clearing, loan financing, wealth management, retail
banking, and transaction settlement. All of these fields have
opened up deep integration of finance and technology.

A. Development status of global Fintech industry

The Fintech investigation report of KPMG in 2016
showed that in the first quarter of 2016, the global Fintech
industry had a total investment of 5.7 billion U.S. dollars, and
total investment cases reached 468, an increase of 47% year-
on-year. Asia’s Fintech industry had a total investment of 2.6
billion U.S. dollars, which account for 45% of the world's total
investment; In the top 25 largest investments of the world,
Asian Fintech Corporations have the largest amount of these
investments, and account for 64% of the total. With the
support of strong capital, more than 2000 global Fintech
innovators are taking full advantage of emerging technologies
such as big data, cloud computing and mobile internet to
subvert the traditional banking business model[3].

B. The development of China Fintech industry

978-1-5386-5495-8/18/$31.00 ©2018 IEEE
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In August 2016, the State Council promulgated the "13th
Five-Year National Science and Technology Innovation Plan".
It clearly proposed the promotion of innovation in science and
technology financial products and services, and the
establishment of a national science and technology financial
innovation center in this plan. So the Fintech industry formally
became the country's policy direction. Fintech has become a
trending and cannot be stopped. With the development of
Fintech, information technology will profoundly transform the
financial industry. To widely used of big data, cloud
computing, and artificial intelligence, the barriers between
financial institutions, the financial institutions and Fintech
companies will be broken, and cooperation. Sharing and joint
operations will become the mainstream of future financial
industry development. According to statistics, China’s direct
investment in the Fintech industry was 6.5 billion pounds in
2016, ranking first in the world and growing by over 100%
year-on-year. Fintech companies are more likely to obtain
investments at all stages of growth, including more than 750
government-led state-owned investment funds and active [PO
market support. From the perspective of capital tendency, the
investment in the lending sector has declined slightly in 2016,
and has begun to shift its focus to other segments. Data,
information, and technical services have increased in the
industry, and these are also the basis of future development of
Fintech. It is expected that the capital's enthusiasm for Fintech
will rise to a new level in the coming years.

II. RESEARCH ON FINTECH TALENT DEMAND
A.  the Demand for Fintech Talents on Global level
With rapid development of global Fintech innovation, the
development of talents in Fintech is becoming an important
strategy for governments in various countries to deploy
financial and scientific ecosystems[4]. Fintech talents are
creative talents who are engaged in the development of
scientific and technological achievements, the transformation
of achicvements, expansion of financial breadth, and
improvement of financial efficiency.

According to the “Global Pay Survey 2017” issued by
Walters, a senior talent recruitment consulting company in
Hong Kong. Due to the lack of relevant professionals in the
market, the professionals in Fintech, e-commerce, big data and
cyber security will be sought. Banks and financial institutions
have also begun to emphasis the development of innovative
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