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Abstract

The in-depth development of education informatization has promoted the innovation of classroom teaching methods in colleges
and universities, and the appearance of inverting classrooms has provided new ideas and methods for classroom teaching
reform in colleges and universities. Inverting the classroom is using information technology to reverse the traditional teaching
process. That is to say, learners use learning resources such as teaching videos and courseware to complete the preliminary
learning of knowledge before class. In the course, knowledge is internalized through collaborative exploration and interactive
communication. Based on the characteristics of the age of big data, this article analyzes the characteristics of reversed
classrooms and combines big data analysis. It proposes a university-based reversed classroom teaching model based on big
data, establishes a scientific evaluation system, and illustrates its feasibility through examples..
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Introduction

In recent years, although all colleges and universities have attached great importance to modern educational
technology, most teachers have integrated teaching methods such as information technology and multimedia in
their curriculum teaching, but they still do not get rid of the traditional classroom teaching mode. The teaching
method of “teacher-centered and knowledge-based teaching” was adopted [1]. Classroom teaching is still the most
important way of disseminating knowledge. Teachers are the imparters of knowledge, and they are also the sole
controllers of learning progress and monitors of the entire teaching activities; The learner is the passive recipient of
knowledge. The teaching media is the tool that assists teachers in teaching. The entire teaching process is centered
on the teacher's teaching, which results in the students’ lack of learning initiative and the general learning effect [2].

With the popularization of the Internet and the application of computer technology in the field of education,
inverting classrooms have emerged as "a spring night" and have been rapidly promoted and applied [3]. Inverted
classroom persisted in the "student-centered” teaching philosophy. With the aid of information technology, it
reversed the teacher's knowledge transfer and students’ knowledge internalization process in traditional teaching
which allows students to self-learn new knowledge by watching teachers’ lectures at home or outside school. In the
classroom, teachers and students face to face communicate, discuss and counsel homework . The appearance of an
upside-down class expands the traditional teaching and leaming space and brings new hope to traditional teaching
[4]. Nowadays, with the rapid update of information, the importance of big data for reversing the classroom is self-
evident. Therefore, this paper proposes a classroom teaching model based on big data and analyzes it in detail.

State of the Art
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The era of big data is a product of a highly developed economy and an era of modern technology [5]. The Big Bang
of Knowledge in 2013 opened the era of big data. Mass data was recorded through computers and the Internet. The
importance of relevance was even more prominent [6]. Number of data sets, which are valued because they can
mine valuable information, but it still, has huge challenges [7]. The Wall Street Journal called the big data era,
intelligent production and wireless network revolution three major technological changes that will lead the future
prosperity [8]. McKinsey's report states that data is a means of production, and big data is the frontier of the next
innovation, competition, and productivity enhancement. World Economic Forum's Report Finds Big Data as New
Wealth, Worthy of Oil [9]. New services such as cloud computing, the Internet of Things, and social networking are
driving human society's data types and scales to grow at an unprecedented rate. The scale effect of big data has
brought great challenges to data storage, management, and data analysis. Changes in data management methods
are brewing and happening. The era of big data subverts traditional concepts and cognition. The change of
teaching modes is a reflection of social development. To advance with the times and to face the world, we need to
timely change the education and teaching model under industrial culture, so this paper proposes a college
classroom teaching model based on big data, and studied it, which makes it has the characteristics of structural
diversification, flexible learning time and learning style, and scientific evaluation system. Besides, it can adapt to
the diverse needs of the times and provide a new direction for exploring the new education path.

Methodology

Big Data Overview

With the continuous emergence of new information publishing methods represented by blogs, social networks,
location-based services LBS, and the rise of technologies such as cloud computing and the Internet of Things, data
is growing and accumulating at an unprecedented rate. The era of big data has come, as shown in Figure 1.
Academics, industry, and even government agencies have begun to pay close attention to the big data issue and
have a keen interest in it.

FIG.1 THE BIG DATA AGE

The prevailing view is that big data refers to large and complex data sets that are difficult to process with existing
database management tools or data processing applications. Common characteristics of big data include volume,
velocity, and variety. According to the different sources, big data can be roughly divided into the following
categories:

One is from people. The various types of data generated by people in the course of Internet activities and the use of
mobile Internet, including text, pictures, videos and other information; the second is from the machine. The data
generated by various types of computer information systems exists in the form of documents, databases,
multimedia, etc., and also includes automatically generated information such as audits and logs; the third is from
things. Data is collected by various types of digital devices, such as digital signals generated by the camera,
people's characteristics generated in the medical Internet of things, a large number of data generated by the
astronomical telescope. Big data is the most critical big data processing, which involves the collection,
management, analysis and display of data. FIG. 2 is a schematic diagram of a relatedart.
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Data Acquisition and Preparation is that data sources and data sources are diverse, including database, text,
pictures, videos, web pages and other structured, unstructured and semi-structured data. Therefore, the first step
in big data processing is to collect data from data sources and perform preprocessing operations to provide a
uniform high-quality data set for subsequent processes. Due to the different sources of big data, there may be
descriptions of different models, and even contradictions. Therefore, it is necessary to clean the data during data
integration to eliminate similar, duplicate or inconsistent data.

Define the data dimension. Let d be the dimension, then dimension d consists of the following two parts:

The dimension schema contains a finite set of m dimension levels, and these dimension levels contain only one

L(d
conceptual level. There is a total order relation "a on the set ( ) Roll-up operation refers to climbing upwards
along the conceptual level. If the following formula holds,

L(d)>, 1 (i,j €[l,m],i< j) @

Then think that L can be rolled up to l‘,..

Dimension instance: The function "¢ can obtain the dimension attribute value set of the dimension level.For l’ -

contains only one dimension attribute. The dimension attribute contains "/ ;

|md (¢, )‘ =n, e

The roll function:

@)
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Data storage is closely related to big data applications. Some applications with higher real-time requirements, such
as status monitoring, are more suitable for stream processing mode and are directly analyzed on the cleaned and
integrated data sources. Besides, most other applications require storage to support subsequent deeper data
analysis processes. To increase data throughput and reduce storage costs, distributed architectures are often used
to store big data. Representative studies in this area include: file systems such as GFS, HDFS, and Haystack;
NoSQL databases such as Mongo dB, Couch DB, HBase, and Neodj. Data Analysis: Data analysis is the core
process of big data applications. According to different levels, it can be roughly divided into three categories,
including computing architecture, query and index, and data analysis and processing. In terms of computing
architecture, Map Reduce is a widely used large dataset computing model and framework. In order to meet some
of the requirements of the analysis of the task completion time requirements, its performance is optimized; A data
flow analysis solution based on Map Reduce architecture MARISSA was proposed to enable it to support real-time
analysis tasks; A time-based big data analysis scheme Mastiff is proposed; For applications with high real-time
requirements such as advertisement push, a TiMR framework based on Map Reduce is proposed for real-time
streaming processing.

Data Interpretation: Data interpretation aims to better support users' use of data analysis results. The main
technologies involved are visualization and human-computer interaction. At present, there have been some studies
on visualization of large-scale data, and the display of large-scale data has been solved through data projection,
dimensional degradation, or display walls. Because human visual sensitivity limits the effectiveness of the larger
screen display, human-centered human-computer interaction design will also be an important technique for
solving big data analysis results.

Other Data Transmission and Virtual Cluster (Data Transmission and Virtual Cluster): Although the application of
big data emphasizes data as the center and pushes the calculations to the data, the data transmission is still
indispensable during the entire processing; for example, the transmission of some scientific observation data from
the observation point to the data center. In addition, because virtual clusters have the advantages of low cost,
flexible setup, and ease of management, people can choose more convenient virtual clusters to complete various
processing tasks during big data analysis. Therefore, the need for virtual machine cluster optimization researches
for big data applications.

Design Process of Inverting Classroom Teaching Model in Universities Based on Big Data

Take the "Internet Resources" course as an example, and combine big data to design the technical route for
reversing the classroom teaching model, including previous research and analysis based on big data, program
design, teaching implementation, effect analysis and summary reflection. The research technology route is as
shown in the figure. 3.
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Teaching and learning activities are carried out in the form of processes, and the teaching and learning process is
phased. The goals and tasks of each stage are different. After the research on the inversion of classroom
connotations, patterns, and cases based on big data and the analysis of the objectives and contents of the “Network
Resources” curriculum, the teaching flow of the “Network Resources” curriculum based on the concept of reversed
classroom teaching was designed. It is shown in Figure 3. The entire teaching process is divided into three stages
which include before class, during class, and after class. In each stage, teachers play different roles and need to
actively guide, help, and supervise learners to complete their learning tasks.

Phase Teacher Activities  Student activities

Publishing tasks Independent
Before class | and uploading learning and group
_tesources | | _cooperation
New lesson
introduction Group Report
In the class . s Interactive
Timely review S
communication
Answer, explain, Discussion and
and summarize mutual evaluation

——— —— —— — — — — — — — — — t—

Platform
exchange and Submission and
expansion of extended leaming

resoulces

After class

FIG.4 FLIPPED CLASSROOM TEACHING PROCESS BASED ON BIG DATA

According to the learning objectives of this course, a combination of process evaluation and summative evaluation
combined with a learning evaluation program is adopted in teaching, and the developmental evaluation of learners
is emphasized. Process evaluation contains task-based group cooperative learning evaluation, learner classroom
participation evaluation, and learner online learning evaluation. Using a variety of assessment methods, the
learner’s usual results are eventually formed. The summative assessment is the final result of the learner in this
course, including the two parts of the performance in the usual period and the achievement in the final period.
Since this course to train learners' practical skills and higher-order thinking skills as the focus, the usual results in
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the proportion of the total grades is made to adjust; the final results of learners = normal results * 80% + 20% *
performance ending works. The detailed learning evaluation system for this course is shown in Figure 5. The
design of such an evaluation system hopes to improve learners' participation and inactivity in peacetime learning,
and avoid the phenomenon of rote memorization at the end of the period.

Online
Inter group leaming (20%) Student
evaluation attendance
he evaluation of 3
1 b the course of Gummicylam s
NSEA REOUD cooperative N Participation .Classml-)m
evaluation learning(30%) network (30%) interaction
Teacher Peacetime
evaluation Final work task

(20%)

FIG.5 EVALUATION SYSTEM OF COURSE LEARNING
Inverted classrooms based on big data have many outstanding features compared to traditional classrooms.

The roles of teachers and students have changed. In the reversed classroom, the teacher is transformed from the
lecturer of knowledge in the traditional classroom to the designer, instructor and participant of the learning
activity. Teachers will appear when students need help and become supporters and partners in the learning
process; Students are no longer sitting passively accepting knowledge, but actively participate in learning
activities. Moreover, they change acceptance learning to discover learning, and achieve “doing high school”.

The teaching structure of traditional classroom is reconstructed. The reversed classroom reconstructs the
traditional teacher-centered teaching structure. It places the learning of new knowledge out of class. In the
classroom, it is mainly teacher-student interaction and job counseling. In the reversed classroom, information
technology is no longer just a tool to display teaching content, but is also a learning tool for students to learn
independently, reflect on communication, and discuss collaboratively; The focus of teachers' attention changes
from collective learning to individual learning; the value of classroom teaching is also shifted from the acquisition
of knowledge by students to the development of students’ higher-order thinking skills (such as self-learning,
questioning, communication, teamwork, analysis, and problem solving). Classroom teaching is no longer just a
single mode of teaching, but a flexible combination of multiple teaching modes. At the same time, it has changed
"teaching materials" to "teaching with textbooks" and changed the results evaluation into dynamic evaluation of
multiple angles and multiple methods.

The new teaching concept is embodied. First of all, inverting the classroom has enabled students to personalize
their learning. Although traditional teaching also recognizes that there are differences in students' learning ability
and learning style, it is difficult to teach students in accordance with their aptitude. In the reversed classroom,
when students learn independently before class, they can choose their time and place to study, and they can adjust
their learning progress at any time according to their knowledge of knowledge. Then, in the classroom, teachers
are guided according to the needs of students, which creates conditions for the students' individualized learning.
At the same time, it is also conducive to improving student achievement in the weaker subjects. Secondly,
inverting the classroom enriches the teaching content and expands the teaching resources. Students, who have the
ability to learn more can obtain more learning resources in various ways, expand their horizons and improve their
overall quality. Finally, inverting the classroom increases the interaction in learning. The interactions in pre-
learning mainly include the interaction between teachers and teaching resources, the interaction between teachers
and students, and the interaction between students and teaching resources; Classroom learning mainly includes
teacher-student interaction and student-student interaction. Inverting the classroom provides time and space for
teacher-student interactions and interactions between students and students, as well as deeper communication.
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Result Analysis and Discussion

At the end of the course, we distributed questionnaires and interviews to 20 learners who took the course
“Network Resources” to learn about their learning in an upside-down classroom based on big data. As well as
evaluations and suggestions for inverting classrooms, the use of data analysis to test whether inversion of

! classroom models can motivate learners' learning can improve the effectiveness of the curriculum. Through the
investigation we found that the implementation of the reversed classroom in this course has the following impact
on learners.

First, implementing an inversion of the classroom has increased the efficiency of learners’ classroom learning. More
than 75% of learners believe that peer reporting and teacher supplementation in the classroom can promote their
understanding and mastery of relevant knowledge. At the same time, 80% of learners think that they can focus
more on listening and speaking in the reversed classroom, and they can participate in classroom activities more
than traditional classrooms.

Secondly, the implementation of reversed classrooms has created conditions for the interaction between teachers
and students. Through interviews, we learned that in the traditional classroom, teachers taught courses according
to the teaching plan, and each class was busy completing the corresponding teaching task and neglected the
interaction with learners. In the reversed classroom, there is more time for interactive communication in class, so
that learners can solve their doubts in a timely manner and actively express their opinions.

Third, the group’s cooperative learning is better, which can helps improve the learners’ teamwork capability.
Inverted classrooms are mainly organized by group activities. From the students' feedback, most learners think
that the small group's cooperative learning is better, as shown in Table 1.

TABLE.1 GROUP COOPERATION

Catepors Degree of recognition
In full ag t Basic agr £EIG lly agreed Basic disagr t Totally disag t
Active partlcx'pfat‘xon in group 6% 64% 24% 6% 0
activities 3
The division of labor is clear and 24% 51% 16% 9% 0

the team members do their part

Fourth, inverting the classroom helps improve learners” abilities. As shown in the survey data in Figure 6, more
than 80% of learners believe that the completion of pre-learning tasks will help improve their self-learning ability
and information collection and processing capabilities.

Completely unsatisfied :
Unsatisfied
Generally satisfied || N RN |
e R
|

Fully satisfied

0% 10% 20% 30% 40% 50% 60%

FIG.6 STUDENTS' SATISFACTION WITH FLIFFED CLASSROOM BASED ON BIG DATA.
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Fifth, learners have a good overall evaluation of the reversed classroom teaching model used in the course. After
experiencing an upside-down class, 66% of learners felt that inverting the classroom has improved their learning
efficiency. 60% of learners think that inverting the learning activities in the classroom can mobilize their learning
motivation. At the same time, 63% of the students were more satisfied with the reversed classroom implemented in
this course, as shown in Figure 6, and expressed their willingness to participate in similar courses afterwards.

Conclusions

The development of education informatization should be based on educating people, taking innovation in
educational concepts as the guide, building on quality education resources and the construction of an information-
based learning environment, and focusing on innovation in learning methods and education models. Therefore,
based on big data, this article establishes an effective classroom teaching model based on big data. Through the
analysis of the curriculum objectives, curriculum content, learners and learning needs of the "Internet Resources"
curriculum, a curriculum syllabus has been formulated; Then based on big data, at the same time the teaching
concepts of the reversed classroom is combined. Learning support environment, learning objectives, learning
activities, learning resources, learning process, and evaluation of learning design were conducted separately which
formed a plan to reverse the classroom implementation of big data; Then, according to the implementation plan,
the teaching practice of inverting the classroom in big data was carried out, and the effect of inverting the
classroom was investigated and analyzed. Teaching practice proves that learners have a high degree of recognition
of the reversed classroom teaching model used in the “Internet Resources” curriculum, which think that the
implementation of the reversed classroom has increased the interaction in learning and established a new teacher-
student relationship; Facilitating the development of learner's abilities can improve their own learning efficiency,
as well as stimulate their interest in learning, and at the same time, they can help improve their learning ability.
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EXNEE FERF REFESFEEHMNER
BEAYEHEY,
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Tah.1 Bask condition index data of running college from 2013-2017
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Tab2 Enroliment data from 2013-2017
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Tab3 Teaching staff index data from 2013-2017
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SHUTFTHFUATDT THAMTE SHENGTH

0 Wk B AmA oetammeen LIOTLINRE Lenans remens
2013 670 245 339 28.06 388 13 276
2014 730 187 36 26.85 416 17 304
2015 738 191 a7 26.96 417 18 308
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Tabd4 Specialty building index data from 2013-2017
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Research on Application of Talent Cuoltivation Status Data
in Higher Vocational Colleges Management

Wang Jing, Nie Songguang
(Yellow River Conservancy Technical Instimte, Kaifeng 475004, Henan, China)

Abstract: According to the analysis of talent cultivation stams data in five years of the Yellow River
Conservancy Technical Institute, it finds out the problems existing in conditions of munning school , enrall-
ment, faculty building, specialty building and school—enterprise coopemtion. It helps the institute to think
specifically about the way to solve the problem, provides data support for scientific decision-maling and
quality improvement of higher vocational colleges, also provides useful reference for other higher vocational
colleges to solve similar problems.

Kev words: Higher vocational colleges; talent cultivation; status data; quality of minning a school; school
management ; data application
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