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Abstract. In this paper we analyze and propose to the problems of the course of computer science 

teaching which are based to build the learning platform. We design a hybrid learning model based on 

computational thinking about computer science in order to achieve the self construction of knowledge 

truly for students. Finally, the future development of hybrid learning based on computational thinking 

about computer science is forecasted.  

Introduction 

Computational thinking, as a kind of universal thinking ability, will become the necessary skills of 

each person in the near future [1]. With the popularization of information technology in education and 

teaching, blended learning has become one of the necessary ways to meet the needs of learners and 

improve their learning efficiency. From the high degree of Computational Thinking of computer science, 

the process of hybrid learning  help learners build professional learning at the beginning of the training 

of computational thinking consciousness which focus on improving the ability of scientific thinking, the 

essence of computational thinking into the whole process of learning and practice, and the learner's 

thinking ability effectively. [2-4] 

The Main Problems in the Teaching of Computer Science in Colleges 

Teachers' Guidance to Students Is not Enough. One of the most important goals of higher 

education is to enable students to find out what he is best at. However, the university is mainly based on 

the various professional courses teaching content distribution hours; by the limited time, teachers and 

students in the classroom is difficult to fully communicate teaching widespread cramming teaching 

situation.[5] In the aspect of professional knowledge, teachers on how to stimulate students' interest in 

learning, to guide students in extra-curricular learning more knowledge is obviously insufficient; while 

the class, teachers and students of communication is very limited, it is difficult for students to learn to 

play a very good guidance and inspiration. 

Existing Teaching Models Pay More Attention to Theory but Less to Practice. Most of the IT 

teaching mode in Colleges and universities generally exist in the teaching of theory, but pay attention to 

the improvement of students' practical ability. [6]In the teaching process, the teacher is mainly on the 

stage of teaching theory, supplemented by a few examples of practice, students in the stage of passive 

learning; although there are some interaction between teachers and students in the teaching, but still 

teachers as the center. In addition, the University's own hardware and software environment and training 

opportunities and other resources are very limited, resulting in most of the IT teaching practice can only 

be completed in the school laboratory. 

Teachers are Lack of Practical Experience to Guide Students' Practical Ability. At present, 

whether the existing university teachers, or as a new power to enrich faculty recruitment, is the value 

theory accomplishment of personnel; especially to recruit new teachers, must have high academic 

qualifications, and seldom put forward specific requirements for the ability of engineering practice, not 

to mention the specific engineering talents have to recruit senior engineering experience the employment 

plan. This leads to a lot of people do not have the experience of the project in the case of a graduation 
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that took to the podium.[7] The lack of teachers' engineering experience directly leads to the lack of 

guidance of students' engineering ability. 

Students Are Lack of Practice Platform. Many colleges and universities regard the cooperation 

between colleges and enterprises as the main platform for students to practice. However, in the process 

of cooperation between schools and enterprises, there are a series of problems because of the different 

starting points. The reason is that in the process of school enterprise cooperation in the school to pay 

attention to is the use of enterprise resources, improve the students' ability of engineering practice, rarely 

consider the use of their own professional and technical advantages to provide support for the enterprise; 

and enterprises in order to develop in the fierce market competition, the fundamental purpose of its 

business is pursuing the maximization of profit. Not for the school to undertake the obligation of 

improving the engineering practice ability of students. The two sides did not establish mutually 

beneficial cooperation mechanism, to some extent, restricted the actual effect of school enterprise 

cooperation. 

Computational Thinking and Blended Learning 

Computational Thinking. Computational thinking is the basic concept of human computer science 

to solve problems, design systems and understand the behavior of thinking activities, covering the scope 

of computer science. The essence of computational thinking comes from mathematical thinking and 

engineering thinking. Computational thinking is far more than just computer programming, it is abstract 

at multiple levels of thinking is the basic skill of everyone. Computational thinking is the use of the basic 

concepts of computer science to model, so as to make the problem easier to deal with the way of 

thinking, including a wide range of computer science covering a range of thinking activities. 

Computational thinking is a fundamental skill of human beings in the information society, and is the 

most basic and necessary way of thinking in every aspect. 

 
Figure 1.  The basic teaching process of Computational Thinking 

 

Computational thinking will become the most basic, the most common, the most practical and the 

most basic way of thinking in today's information environment. The basic teaching process of 

computational thinking is shown in Fig.1. Computational thinking is a force that can be used to solve all 

the problems. Human beings can use computational thinking to solve problems, management and daily 

life. 

Blended Learning. Blended learning is a new learning method based on the blended learning theory 

and information technology. 

With the rapid development of the construction of lifelong learning society and the concept of 

network multimedia information technology, information technology application is more and more 

widely in teaching, offers a variety of teaching environment and rich learning resources for learners. In 

order to realize the effective integration of a variety of learning methods, learning content, learning 

strategies, learning environment, learning media, learning resources, learning activities and learning 

environment, blended learning came into being, and has wide application and enormous development, 
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applied widely in various colleges and universities, to meet the different majors and different students' 

basic learning to achieve optimal learning needs.  

The Hybrid Learning Model Based on Computational Thinking in Computer Science 

In hybrid teaching model based on computational thinking in computer science, learners learn in the 

blended learning environment, by learning resources and learning environment for all through the 

teaching, the learning activities of the organization, supervision and help in the process of learning, 

transfer learning process model and internalization development by means of calculating the knowledge 

and methods of thinking get knowledge content.  

Based on the computational thinking of blended learning in computational thinking philosophy as a 

guide, thinking method to calculate the comprehensive use, let learners in the teaching auxiliary under 

the autonomy to complete the construction of knowledge, improve learning efficiency, optimize the 

learning effect, and ultimately enhance the new mode of learning learners even thinking ability. The 

hybrid learning model based on computational thinking in computer science is shown in Fig. 2. 

 

Figure 2.  Hybrid learning model based on computational thinking in computer science 

Learning and Teaching, the two relatively independent processes are linked to each other through a 

variety of learning environment and the organic integration of learning resources in blended learning 

model based on computational thinking in computer science. 

For Instructors. earning behavior through the design and presentation of the task of teaching in the 

whole teaching and learning process and guide learners to set teaching objectives; through the 

organization of the implementation of the tasks to guide and organize learners to solve problems to 

collect required materials and in-depth learning, inquiry and exchange, so as to obtain the solution to 

solve the problem, and show each other; with the exchange of teaching learners achievements through 

the organization, transfer to help learners consolidate the new knowledge and knowledge, the 

knowledge internalization, get the ability to upgrade.  

The whole process is carried out on the basis of the calculation of the way of thinking, the learners 

use the computational thinking to effectively determine the task, and explore new knowledge, to solve 

the problem. Under the guidance of the computational thinking method, the teachers can guide, 

organize, monitor and evaluate the inquiry learning process effectively. 

For Learners. Learning in the teaching of the guidance and assistance and supervision, through a 

series of computational thinking methods, such as recursive thinking, parallel processing, focus analysis 

(method, abstraction and decomposition, the worst case recovery, heuristic reasoning to seek answers, 
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in good hybrid learning environment and various levels and various types of learning resources, 

including the traditional learning environment, learning environment and the massive open online course 

platform, learning environment, such as text, sound, and cover pictures, images, video, animation and 

other various types of learning resources, learners can efficiently find and solve problems, and achieve 

the development and migration, internalization the purpose of learning knowledge. 

When learners learn the knowledge and mastery of computational thinking method, through 

experience and knowledge have been obtained by the method of self construction of knowledge network 

and learning framework, and complete the learners mutual exchanges and cooperation, while the use of 

computational thinking method to solve problems improve ability and innovation ability. 

Conclusion 

In hybrid learning of computer science, teachers take computational thinking philosophy as a guide 

and apply with a variety of teaching methods and computational thinking method to assist and guide 

learners to learn effectively. This mode makes learners naturally construct knowledge with computing 

thinking method to obtain high performance at the same time, improving the ability of computational 

thinking. 
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