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Abstract. The dual advantages of PAD (Presentation-Assimilation-Discussion) 

class combined with lecture class and discussion class can effectively solve the 

disadvantages of traditional classroom filling, and pay attention to improving the 

teaching quality. SPOC is student-centered and teaches students according to 

their aptitude to improve the classroom teaching effect. Combining with the char-

acteristics of information technology courses in secondary vocational schools, 

SPOC is combined with PAD class to construct a mixed teaching model, includ-

ing multi-dimensional and multi-angle evaluation mechanism in three stages: be-

fore, during and after class.  
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1 Introduction 

In response to the active advocacy of vocational education by the state policy, many 

vocational schools have shown their keen interest and eagerness to reform the current 

status quo of vocational education and teaching. Among them, secondary schools, as 

an important force on the road of reform and optimisation of vocational education, are 

actively involved in this process. 

2 Current Situation and Dilemma of Information 

Technology Curriculum 

The information technology course in secondary vocational and technical schools is a 

compulsory public foundation course for secondary computer application and related 

majors, which mainly involves knowledge of computer hardware and software, network 

technology and information security. The goal of the course is to help secondary stu-

dents master the computer and its basic applications, the application of network tech-

nology and information security-related knowledge, enhance the students' ability to use 

computers and other technical means to solve practical problems, improve information  
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awareness and develop computational thinking, and set up correct values and sense of 
responsibility of the information society. The teaching process of secondary infor-
mation technology course requires students to emphasize both theoretical knowledge 
and practical ability, which not only requires better logical thinking and understanding 
but also requires students to have strong innovative and practical ability, which is dif-
ficult to master. 

Under the traditional teaching mode of the curriculum, teachers mainly teach and 
students passively learn, which is a one-way process of instilling knowledge. Tradi-
tional classrooms have high requirements for teachers' knowledge reserve and explana-
tion ability, but boring lectures make it difficult for students to keep their attention. 
When the difficulty of knowledge deepens, students' interest generally declines. This 
traditional teaching style of secondary vocational classroom teaching will face the fol-
lowing problems: 

i. Teachers filled the classroom with indoctrination, the whole process of students in 
a mechanical state of acceptance, students rarely take the initiative to think and solve 
problems. Unable to implement the "student-centered" leading idea. 

ii. With the rapid development of the Internet and the rise of intelligent teaching 
platforms and short videos, the channels for students to acquire knowledge have be-
come diversified and interesting, and traditional classrooms are less attractive to stu-
dents. 

iii. Lack of interest makes secondary vocational students unable to focus on the 
spirit, usually 20 minutes will appear the situation of distraction, and small short video 
knowledge fragmentation is more suitable for keeping students' attention, interesting. 

iv. The evaluation method is too simple. Most of the traditional teaching mode 
adopts the final evaluation, pays little attention to the process assessment of students, 
and neglects the cultivation of students' emotions, attitudes, values and practical ability. 

Due to the influence of multiple factors, the classroom teaching effect is not good, 
and the traditional teaching mode is not suitable for the learning of current secondary 
vocational students. In order to improve the teaching quality of secondary vocational 
classrooms, it is urgent to reform the existing teaching mode to meet the needs of career 
development in the new era. The teaching of information technology courses is also 
facing the same confusion. 

3 Design of Blended Teaching Mode of "SPOC+ PAD Class" 

In order to alleviate the dilemma of information technology curriculum, it is necessary 
to break the mechanical nature of the traditional classroom, but we can not abandon the 
teacher-taught classroom completely, nor can we directly let students learn by them-
selves. Considering the particularity of secondary vocational students and the charac-
teristics of information technology courses, after comparing and analyzing several typ-
ical and practical teaching modes, the mixed teaching mode of "SPOC+ paired class-
room" is chosen. The concepts and characteristics of several typical modern teaching 
modes are shown in Table 1. 
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Table 1. The core ideas and characteristics of relevant teaching methods 

Teaching mode Core idea Main feature 
SPOC Small, limited online classes 

that combine MOOCs with 
face-to-face classes. 

Small scale, small number, 
set threshold, combined with 
online teaching and class-
room teaching, can meet the 
needs of personalized educa-
tion. 

PAD class Power and responsibility are 
divided. Absorbing the ad-
vantages of the teaching 
method and the discussion 
method, the learning is di-
vided into three processes: 
teaching (P), internalization 
and absorption (A) and dis-
cussion (D), referred to as 
PAD classroom. 

Put forward to overcome the 
disadvantages of teaching 
method. Neither too much 
emphasis on the dominant 
position of teachers, nor 
completely leave students 
free to arrange. 

Mixed teaching mode With the help of modern in-
formation technology and in-
teractive teaching software, 
the teaching method combin-
ing online teaching and tradi-
tional face-to-face teaching is 
used to complete the teaching 
task and achieve the estab-
lished teaching objectives. 

It is not a simple mix of 
teaching resources, but a 
comprehensive mix of teach-
ing concepts, teaching sub-
jects and teaching resources, 
including the teacher-cen-
tered and learning-centered 
mix, as well as the mix of 
online and offline teaching 
resources and methods. 

3.1 Summary of the Teaching Modes 

SPOC 
"Small Private Online Course (SPOC) is a kind of small-scale restricted online 

course proposed by Professor Armand Fox of the University of California, Berkeley [1]. 
SPOC has the characteristics of small scale, small number of students, and certain learn-
ing threshold. It is close to the teaching of basic courses of secondary vocational majors. 
The core of SPOC is "student-centered", teaching students according to their individual 
conditions [2], which can make teachers return to the classroom and enhance students' 
learning motivation, so as to improve the classroom teaching effect. 

PAD Class 
PAD class is a teaching model proposed by Professor Zhang Xuexin of Fudan Uni-

versity. It is based on the basic model of " Presentation + Assimilation + Discus-
sion"[3][4][5]. The class time is divided into two parts, with the first half of the class period 
allocated to the teacher. The second half is left for students to internalize. For separate 
classes, the growth of students in the process can be achieved through classroom teach-
ing[6] which not only retains the advantages of traditional teaching by teachers, but also 
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does not completely allow students to study on their own, so that teachers and students 
are in a dynamic balance between teaching and learning. There is also some develop-
ment of PAD class in foreign countries.Li et al. elaborated the practical process of PAD 
class teaching mode in the teaching of Logistics Management in the 3rd ISSGBM In-
ternational Conference[7].Sun et al. introduced and promoted the  PAD class mode in 
the 6th ICPCSEE International Conference, which combines the cloud class with the 
PAD class teachin PAD classg mode[8]. 

Mixed Teaching Mode 
Mixed teaching mode is a teaching mode that changes learning from generic stand-

ardized knowledge acquisition to personalized knowledge independent construction 
and creative knowledge generation[9], and a new teaching paradigm of "five in one" 
composed of teachers' mixed online and offline interactive teaching and students' co-
herent learning before, during and after class[10][11]. Hybrid teaching is not a simple mix 
of teaching resources, but a comprehensive mix of teaching concepts, teaching subjects, 
and teaching resources, including both the teacher-centered and learning-centered mix, 
as well as the mix of online and offline teaching resources and methods [12]. 

3.2 Teaching Design of "SPOC+ PAD " Mixed Information Technology 
Course 

Combined with the current learning situation of secondary vocational students and the 
characteristics of information technology courses, the advantages of SPOC and peer-
to-peer classroom are fully integrated, and curriculum teaching is reformed. The design 
of "SPOC+ peer-to-peer" mixed teaching mode is shown in Figure 1. In the teaching 
process, on the basis of teaching (P), internalization and absorption (A), discussion (D), 
the link of review and learning (R) is added. After the reconstruction of teaching mode, 
teachers' teaching is no longer limited to offline classes, but is divided into two parts: 
online teaching and offline teaching. Each teaching chapter includes five parts: P-A-R-
D-P. In order, the teacher first recorded the video and then posted it on the online plat-
form (P), the students independently learned and internalized it (A), the students made 
a class summary in groups (R), carried out class discussion (D), and the teachers sum-
marized the important and difficult points of this chapter (P). Through the practice of 
these five links, a closed loop of teaching and learning is formed, so that both online 
and offline classes can achieve the dynamic balance of teaching and learning and realize 
the separation of rights and responsibilities. To achieve the best teaching results, teach-
ers should spend a lot of time and energy on preparing pre-class materials, designing 
course content and organizing class discussions. Before the beginning of the course, 
students should also be fully prepared before the class, and only after the knowledge 
reserve has reached a certain degree can the class discussion achieve a good effect. 
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Fig. 1. Teaching design of "SPOC+ PAD " mixed information technology course 

4 A Study of Curriculum Innovation in a Hybrid "SPOC + 
Split Classroom" Program 

4.1 Pre-course Online SPOC Solo Learning Phase 

The pre-course solo learning stage consists of two parts: lecture and internalization and 
absorption. Students first complete online self-study by watching the SPOC video 
pushed by the teacher, and the traditional paired classroom does not emphasize allow-
ing students to pre-study in advance, but the blended teaching model requires students 
to pre-study before the class, and in the process of pre-study, students are able to clearly 
define the objectives of the course, and form a goal-oriented consciousness for the sub-
sequent learning. 

At the end of online self-study, students practice tests for internalization and absorp-
tion, through which they can deepen the memory of knowledge points and test the re-
sults of self-study. The solo learning stage helps to cultivate students' self-learning abil-
ity and improve students' initiative in learning. In order to improve the teaching effect 
of online solo learning, the following teaching strategies are formulated. 

i. Optimising online teaching content and clarifying course objectives.  
ii. Adoption of smart teaching tools to monitor the process of student solo learning.  

4.2 Offline PAD Class Group Learning and Mutual Learning Phase 

The offline group learning and mutual learning stage consists of two parts: revision and 
expansion and discussion and exchange. In the process of revision and expansion, 
teachers firstly answer questions and solve puzzles on students' easy-to-error points and 
difficulties in the self-study stage, then tell the important and difficult points in the 
SPOC video, perfect the systematic coherence of knowledge online and offline, and 
pave the way for the discussion and exchange session through case studies and quizzes. 
The revision and expansion session is also a group learning stage for teachers and stu-
dents, focusing on solving the difficult and easy-to-error points in the course, helping 
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students consolidate the establishment of the knowledge tree, and making theoretical 
preparations for group discussions and teacher-student discussions. 

4.3 After-school Mutual Learning Phase 

The task of the inter-learning phase at the end of the course is to complete the design 
application of the programme based on the previously identified ideas and content of 
the programme and to complete the online submission of the practical assignment at 
the specified time. To make the course more challenging, students are required to sub-
mit their practical assignments in the form of a work of art. 

4.4 Innovative Evaluation System Under Mixed Teaching Mode 

In order to break the disadvantages of the traditional teaching mode using the final 
evaluation, this course chooses to adopt the multi-dimensional and diversified evalua-
tion system. Teachers no longer only pay attention to students' final grades, but add 
video learning, online tests, in-class quizzes, student reports, student mutual evaluation, 
teacher evaluation and other aspects of performance into the evaluation system, so as 
to facilitate a more comprehensive and objective assessment of students' comprehen-
sive ability. Students' comprehensive score is composed of online performance and of-
fline performance, and students' comprehensive score is the score that combines the 
usual score and the final score. The usual score consists of three parts: online preview 
and test, offline class attendance, and offline class practice. The final score consists of 
offline unit test, student mutual evaluation, and teacher evaluation. The course evalua-
tion system is designed as shown in Table 2. 

Table 2. Evaluation table design under mixed teaching mode 

Grade composi-
tion 

Evaluation link percentage  Evaluation content 

Normal perfor-
mance（50%） 

Online learning 17% Online preview, preview quiz, 
online discussion, etc. 

Offline learning 15% Offline classroom attendance, 
interactive discussion, answer 
questions. 

Classroom test 18% Homework 1（9%） 、Home-
work2（9%） 

Final  
grade（50%） 

Process evalua-
tion 

20% Computer test (7%)、Interim 
test (13%) 

Teacher evalua-
tion 

15% The teacher grades the students' 
overall performance in a semes-
ter 

Student evalua-
tion 

15% Group evaluation, individual 
evaluation 

i. Strengthen the process evaluation. Strengthening the process evaluation can effec-
tively avoid the chance of only the score theory, reduce the proportion of final exam 
results and reduce the pressure of students at the end of the semester, so that more time 
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can be devoted to the cultivation of practical ability and innovative ability, which is 
conducive to the cultivation of students into all-round development of morality, intelli-
gence, physical beauty and labor. At the same time, strengthening the supervision of 
the learning process can also improve the achievement of curriculum objectives. 

ii. Establish a multi-dimensional and multi-angle evaluation system. The multi-di-
mensional and multi-angle evaluation system can more comprehensively examine the 
comprehensive application ability of students, and better demonstrate that the goal of 
the course is to impart knowledge, cultivate comprehensive ability and lead the culti-
vation of values, and at the same time improve the objectivity of the curriculum evalu-
ation system. 

4.5 The Practical Effect of Mixed Teaching Mode 

In the control group experiment adopted in this practice, the experimental Class (E 
Class) adopts the mixed teaching mode, while the control class (C Class) adopts the 
traditional teaching mode. After one semester of teaching, the final scores of the two 
classes are shown in Table 3. 

Table 3. Statistical table of final grades of experimental class and control class 

Class N Mean  Standard 
deviation 

Maximum 
value 

Minimum 
value 

E Class 40 73.10 6.012 96 69 
C Class 40 64.47 6.000 90 61 

As can be seen from Table 3, with the same number of classes, the average score of 
73.10 in the experimental class is higher than that of 64.47 in the control class, and the 
overall data is better than that in the control class. Therefore, the mixed teaching mode 
is conducive to the learning of information technology courses for secondary vocational 
students and the improvement of teachers' teaching and teaching quality. 

5 Conclusions 

For the current industrial changes and the needs of industry talents, the teaching content 
and teaching methods of secondary vocational courses should conform to the social 
development and keep pace with The Times, and carry out deepening reform. The 
mixed teaching mode of "SPOC+ divided classroom" is introduced into the course of 
"secondary vocational information Technology". Under the mixed teaching mode, the 
closed loop of teaching, learning and application is formed in the stage of independent 
learning, group learning and mutual learning, which improves the quality of classroom 
teaching and improves the comprehensive ability of students. 

The purpose of curriculum reform is to improve students' learning drive, develop 
students' creative thinking and cultivate students' lifelong learning ability. This paper 
innovates the teaching problem, teaching content, teaching mode and evaluation mech-
anism of information technology course in secondary vocational schools by using the 
mixed teaching mode of "SPOC+ PAD class". 
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which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.
        The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.
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