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Computer education to non-computer science disciplines in Chinese universities has been under 
the guidance of the Chinese Ministry of Education (CME) since ������ 7KH� ³�� ��;´� VWUXFWXUH�
proposed by CME in 2007 for computer education to non-computer science disciplines in Chinese 
universities offers a higher flexibility for institutions to choose X courses for their non-computer 
science disciplines, but it does not adequately address a few important issues in providing students 
with equitable experience in computer foundation education and meeting the specific needs for 
those students who want to advance their knowledge and skills in computer/IT. Based on a 
comparative study with the similar curricula used in other national and international institutions, a 
QHZ� IUDPHZRUN� RI� ³�� �� '� �� ;´� VWUXFWXUH� RI� FRPSXWHU� HGXFDWLRQ� WR� QRQ-computer science 
GLVFLSOLQHV�ZDV�SURSRVHG�DW� ,0$8�WR�DGGUHVV� WKRVH�ZHDNQHVVHV� LQ� WKH�&0(�³� ��;´� VWUXFWXUH��
Trials of this rationalised framework have shown that students in different disciplines in natural 
sciences at IMAU strongly supported this new curriculum.  
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Background 
 
Computer education for students in non-computer science disciplines in Chinese universities is an integral part 
of tertiary education curriculum. Computer science schools/colleges/departments in Chinese universities take 
responsibilities on curriculum design and delivery for both computer science disciplines and other non-computer 
science disciplines. For example, at Inner Mongolia Agricultural University (IMAU), the College of Computer 
& Information Engineering (CCIE) is responsible for not only producing graduates majoring in IT, computer 
science, and information systems, but also delivering common core courses in computers to students in other 
natural sciences, such as plant science, animal science, food and food processing, forestry, environment 
engineering, biology, chemistry and so forth. The curriculum for computer science majors has a well defined 
guideline set by the Chinese Computer Society whereas there is no similar guideline for computer education of 
tertiary students in non-computer science disciplines. 
 
However, standardisation of computer education to non-computer science disciplines in Chinese universities has 
been on the agenda of the Chinese Ministry of Education (CME) since 1997. In 1997, CME circulated a 
commentary document that proposed a three-tiered computer education structure to non-computer science 
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disciplines in Chinese universities (CME, 1997), including the subjects on introduction to computers, foundation 
of computer software, and fundamentals of computer hardware. There were no details on how these courses 
should be designed and implemented in this document. The Internet, multimedia, and wireless technologies have 
brought significant changes to almost every aspect in the world since 2000, which also added new dimensions 
into computer education. Three guidelines were released successively by CME (2004, 2005, 2006) to set up a 
framework of computer education to non-computer science disciplines in Chinese universities. This framework 
LV� VXPPDULVHG� DV� ³�� �� ;´� VWUXFWXUe, in which the 1 represents the common core course on introduction to 
computers and the X refers to more than 2 discipline-specific core courses in computer/IT.  
 
6LQFH�������DOO�&KLQHVH�XQLYHUVLWLHV�KDYH�WULHG�WR�LPSOHPHQW�WKLV�³����;´�VWUXFWXUH�LQWR�WKH computer education 
curriculum to non-computer science disciplines. A variety of schemes have been adopted in different institutions 
IRU�WKH�VDPH�GLVFLSOLQH��RU�GLIIHUHQW�GLVFLSOLQHV�ZLWKLQ�WKH�VDPH�XQLYHUVLW\��7KH�³����;´�VWUXFWXUH�RIIHUV�D�KLJKHU�
flexibility for institutions to choose X courses for their non-computer science disciplines but fails addressing: a) 
the common needs for all university students to gain fundamental knowledge in computer so as to understand 
the computing processes and their working environment involving computers, and b) the specific needs for 
those students who have a desire in advancing their knowledge and skills in computer/IT so as to apply the 
gained knowledge and skills in their disciplines. 
 
To address both the common and specific needs of students mainly in natural sciences on computer education at 
IMAU, CCIE has initiated a project aiming at creating a rationalised curriculum of computer education for 
students in natural sciences at IMAU based on a comparative study with the similar curricula used in other 
national and international institutions since 2007. This paper reports the outcomes of this comparative study. 
 
Data collection and analysis 
 
A questionnaire was sent to 30 Chinese universities with programs in similar natural sciences to IMAU to 
collect information about their curriculum of computer education in natural sciences. Statistics of the 18 
universities retuned the questionnaire are shown in Table 1. It is evident that all 18 universities have the 
common core cRXUVH� ³,QWURGXFWLRQ� WR� FRPSXWHUV´� UHTXLUHG� E\� &0(�� $� VXUSULVH� ILQGLQJ� LV� WKDW� DOO� WKH� ���
XQLYHUVLWLHV� DOVR� RIIHU� ³3URJUDPPLQJ� SULQFLSOHV´� HLWKHU� DV� D� FRUH� RU� DQ� HOHFWLYH� WR� WKHLU� VWXGHQWV� LQ� QDWXUDO�
sciences. Given the fact that students interact with computers through software which is a product of 
programming, it is understandable and reasonable for students to know the fundamentals of programming, no 
matter which programming language is used. Database is also offered in 5 universities. One or more courses in 
other subjects, such as the Internet, Web, Multimedia, and software design, are provided in a few universities as 
well. 
 

Table 1: Statistics of the questionnaire from 18 Chinese universities 
  

Course Introduction to 
computers 

Programming 
principles Database Internet/ multimedia/ 

Web/software design 
Number of institutions 

offering the course 
Core 18 10 1 1 

Elective  8 4 4 
 
Comparisons are also made with computer courses for students of agricultural and environmental sciences at the 
University of California, Davis (UCD) and that of agricultural sciences at The Pennsylvania State University. 
Their curricula consist of three tiers of common cores, disciplinary cores, and advanced electives, in which the 
FRPPRQ� FRUHV� KDYH� �� IXQGDPHQWDO� FRXUVHV� WKDW� FRYHU� FRQWHQWV� RI� ERWK� ³,QWURGXFWLRQ� WR� FRPSXWHUV´� DQG�
³3URJUDPPLQJ�SULQFLSOHV´�LQ�&KLQHVH�XQLYHUVLWLHV�� 
 
A rationalised curriculum of computer education to natural sciences 
 
7KH�UHVXOWV�RI�GDWD�DQDO\VLV�VXSSRUW�D�QHZ�IUDPHZRUN�RI�³����'���;´�VWUXFWXUH�IRU�FRPSXWHU�HGXFDWLRQ�WR�QRQ-
FRPSXWHU� VFLHQFH� GLVFLSOLQHV�� ,Q� WKLV� VWUXFWXUH�� WKH� �� UHSUHVHQWV� WKH� FRPPRQ� FRUH� FRXUVH� RI� ³,QWURGXFWLRQ to 
FRPSXWHUV´� DQG� ³3URJUDPPLQJ� SULQFLSOHV´�� WKH� '� UHIHUV� WR� DW� OHDVW� �� FRUH� FRXUVHV� VHOHFWHG� IURP� D� OLVW� RI�
computer/IT subjects required by a specific discipline; the X refers to a list of electives for those students who 
have a desire in gaining systematic knowledge and skills in a computer/IT specialisation. Courses in both D and 
X can be chosen either individually or as an approved sequence by the student. If an approved sequence of 
courses is completed, the student is entitled to have a minor in computer/IT added to the major in natural 
sciences. A trial scheme of courses implementing this framework has been offered to students in different 
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disciplines in natural sciences at IMAU since 2008 (Figure 1). For the first offerings of four D and X courses in 
6HPHVWHU���RI�������³:HE�GHVLJQ�DQG�GHYHORSPHQW´�� ³-DYD�SURJUDPPLQJ´�� ³'DWDEDVH�DQG�DSSOLFDWLRQV´��DQG�
³&RPSXWHU�QHWZRUNV´� �� HDFK� DWWUDFWHG� IDU�PRUH� VWXGHQWV� WKDQ� WKH� VSHFLILHG�FDSDFLW\�RI������SODFHV��7KLV� WULDO�
encouraged the continuous effort on bringing a full range of proposed D and X courses for students in natural 
sciences. 
 
Conclusion 
 
7KH�³����;´�VWUXFWXUH�SURSRVHG�E\�&0(�LQ������IRU�FRPSXWHU�HGXFDWLRQ�WR�QRQ-computer science disciplines in 
Chinese universities offers a higher flexibility for institutions to choose X courses for their non-computer 
science disciplines, but it fails in both providing all university students an equitable opportunity in gain 
fundamental knowledge in computers and meeting the specific needs for those students who have a desire in 
advancing their knowledge and skills in computer/IT. Based on the results a comparative study with the similar 
FXUULFXOD�XVHG� LQ�RWKHU�QDWLRQDO�DQG� LQWHUQDWLRQDO� LQVWLWXWLRQV��D�QHZ� IUDPHZRUN�RI� ³����'���;´�VWUXFWXUH� IRU�
computer education to non-computer science disciplines was proposed at IMAU in 2008 to address those 
ZHDNQHVVHV�RI� WKH�&0(�³����;´�VWUXFWXUH��7KLV� UDWLRQDOLVHG�IUDPHZRUN�KDV�UHFHLYHG�D�VWURQJO\�VXSSRUW� IURP�
students in different disciplines in natural sciences at IMAU since 2008. 
 

 
 

)LJXUH����7KH�����'���;´�VWUXFWXUH�RI�FRPSXWHU�HGXFDWLRQ�WR�QDWXUDO�VFLHQFHV�DW�,0$8 
 
References 
 
Chinese Ministry of Education (CME) (1997). Enhancement of computer education for non-computer science 

disciplines in Chinese universities. Beijing. 
 
Chinese Ministry of Education (CME) (2004). Recommendations on enhancement of computer foundation 

education in Chinese universities. Beijing. 
 
Chinese Ministry of Education (CME) (2005). Requirements on computer foundation education in Chinese 

universities. Beijing. 
 
Chinese Ministry of Education (CME) (2006). The framework of computer foundation education in Chinese 

universities. Beijing. 
 
 
 



Proceedings ascilite 2011 Hobart: Poster 1366 

Please cite as: Xue, H. & Guo W.W. (2011). A rationalised curriculum of computer education for university 
students in natural sciences in China. In G. Williams, P. Statham, N. Brown & B. Cleland (Eds.), Changing 
Demands, Changing Directions. Proceedings ascilite Hobart 2011. (pp.1363-1366). 
https://doi.org/10.14742/apubs.2011.1866

Copyright © 2011 Heru Xue, Guo William.W. 

The author(s) assign to ascilite and educational non-profit institutions, a non-exclusive licence to use this 
document for personal use and in courses of instruction, provided that the article is used in full and this 
copyright statement is reproduced.  The author(s) also grant a non-exclusive licence to ascilite to publish this 
document on the ascilite web site and in other formats for the Proceedings ascilite Hobart 2011.  Any other use 
is prohibited without the express permission of the author(s).

https://doi.org/%ED%AF%80%ED%B0%94%ED%AF%80%ED%B0%93%ED%AF%80%ED%B0%91%ED%AF%80%ED%B0%94%ED%AF%80%ED%B0%97%ED%AF%80%ED%B0%9A%ED%AF%80%ED%B0%97%ED%AF%80%ED%B0%95%ED%AF%80%ED%B0%92%ED%AF%80%ED%B1%84%ED%AF%80%ED%B1%93%ED%AF%80%ED%B1%98%ED%AF%80%ED%B1%85%ED%AF%80%ED%B1%96%ED%AF%80%ED%B0%91%ED%AF%80%ED%B0%95%ED%AF%80%ED%B0%93%ED%AF%80%ED%B0%94%ED%AF%80%ED%B0%94%ED%AF%80%ED%B0%91%ED%AF%80%ED%B0%94%ED%AF%80%ED%B0%9B%ED%AF%80%ED%B0%99%ED%AF%80%ED%B0%99

