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Abstract 
After presenting some characteristics of evolving disciplines, this paper gives 
background information on the evolution of informatics as a discipline. A discussion 
of how informatics can be extended into a program of informatics education supported 
by the various informatics departments follows. Arguments for the advancement of 
informatics education as a new discipline include some suggestions about how topics 
from the informatics body of knowledge can be incorporated into all levels of pre
college education, over all subjects. 
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1 THE EVOLUTION OF NEW DISCIPLINES 

As a new discipline evolves, the body of knowledge becomes identified and enters the 
mainstream of study for preparing for work in that discipline. As formal study gains 
recognition and is required for employment, the subject matter becomes more refined. 
As entry-level jobs begin to require formal study for entry into work, the discipline 
begins to mature. Individuals will begin to form associations. Codes of ethics and 
standards of practice will arise. Program accreditation for college study will often 
follow. New disciplines may initially be classified as a craft or an art; they may begin 
as a trade rather than as a profession. Often, overlap with other more well established 
programs will cause difficulties of ownership. Opportunities for individuals to become 
recognised by obtaining a credential will sometimes lead to licensing. 

Some of the characteristics identified with a profession include: "full-time activity 
in the performance of certain tasks on the job; the establishment of training programs 
or courses appropriate to the job; the creation of a national professional association; 
hard competition with neighbouring occupations, especially at the beginning; political 
agitation in order to gain legal support for the protection of job territories; and the use 
of rules and ideals established by means of formal codes of ethics" (Rabenstein, 
1970). Some of the advantages of professionalising an occupation or discipline 



102 Section 4: Exploring potential implementation practices for teachers 

include: a higher level of quality of competency of the employee, more predictable 
and reliable results of workplace activity in uncertain and complex situations, and a 
reduction of bureaucracy within the organisation. As more of the routine tasks are 
taken over by automated processes, the highly skilled, problem-solving worker is 
needed for the organisation to have more adaptability, especially during times of 
change (Benveniste, 1987). 

Typical of new disciplines are difficulties with terminology and vocabulary, not the 
least of which is what to call it. There are many varieties of programs related to 
computing, and the names and definitions are not yet precisely defined, nor are they 
consistent across universities, much less across the international boundaries of the 
world today. For the purposes of this paper, the term 'informatics' will be used to 
denote all programs related to the computing and information sciences discipline. 

2 THE EVOLUTION OF INFORMATICS PROGRAMS 

The preparation of guidelines for computing-related programs at the baccalaureate 
level were initiated in the 1960s by the Association for Computing Machinery (ACM, 
1965), with a recent revision in conjunction with IEEE-Computer Society (Tucker, 
1991). Guidelines for baccalaureate and graduate programs in Information Systems 
have been prepared separately by ACM and DPMA, with the first in the 1970s and the 
most recent version done in co-operation (Couger, 1995). Curriculum reports in 
software engineering were produced by the Software Engineering Institute at both 
undergraduate and graduate levels (Gibbs, 1989). Recent program innovations called 
informatics blending some aspects of other programs have been studied (NSF, 1994). 

Recommendations for two-year programs in informatics for job preparation and/or 
later transfer to four-year colleges were produced both by ACM and DPMA. The most 
recent ACM report addressed four different programs, as well as the separate issue of 
computing for other disciplines. Most of these models recognise the needs of 
individuals who seek a job after no more than two years of post-secondary education; 
such programs are classified as 'vocational-technical' programs in the United States. 

Recommendations and guidelines for programs for pre-college study have also been 
produced. Guidelines for courses in secondary schools were published by a committee 
of ACM (1993). Later, an international working group produced recommendations for 
computer literacy, for a vocational program, for a more advanced professional 
program, and for the use of informatics in other disciplines (UNESCO, 1994). Both 
these reports advocate study about informatics in pre-college education. 

There has been some work to incorporate informatics instruction into grades lower 
than secondary level, although the heaviest use of computers at those levels is to 
support other learning activities (Anderson, 1992). Recommendations for change in 
programs at this level often include a reference to 'technology.' Project 2061 
recommends some instruction about technology for K-12 students (AAAS, 1989). 
Informatics topics are proposed as a subject for middle school children in the 
Maryland Collaborative for Teacher Preparation project (MCTP, 1995). 
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3 THE IMPACT OF INFORMATICS ON SOCIETY 

The impact of information technology has already been noted in educational 
institutions, governments, corporations, the marketplace, and society as a whole. This 
impact has global proportions. Information about such impact is often taught in 
introductory courses as well as in advanced courses in computer-related programs. It 
should be a part of the education of students at all levels. It can be included in all 
courses and all subjects, at all levels, as it crosses all disciplinary boundaries. 
Materials are now being made available by ImpactCS, a project supported by the 
National Science Foundation (Martin et al, 1996). 

4 COMPUTING LITERACY AND INFORMATION LITERACY 

In the 1960s, computer literacy meant learning how to do computer programming. 
Later, it meant learning about how to use electronic spreadsheets, databases, and word 
processors with a personal computer. Today, it means learning about computing and 
information technology, its terminology and its impact, along with some use of 
applications software on a personal computer or local area network, as well as how to 
use electronic communications, newsgroups, and the Internet. Such computing 
literacy is also recommended for the entire workplace. "With increasing access to 
technologies, creating a literate, well-trained and skilled workforce for an increasingly 
competitive world becomes top priority for many nations" (Charp, 1996). 

The 'information literacy' movement promotes the use of technology for access to 
information (Shapiro and Hughes, 1996). Many such courses provide information on 
how to use the Internet, how to do electronic publishing, and how to use electronic 
communications to gain access to information. It does not refer to computer literacy 
(Ratteray and Simmons, 1995). 

Computing literacy and information literacy can both be taught across disciplines in 
several ways. Some colleges require a computing literacy course. The 'Computing 
Across the Curriculum' movement, patterned after 'Writing Across the Curriculum,' 
is sometimes used as a paradigm for incorporating such a requirement. Students take 
service courses offered by one or more of the informatics departments, followed by an 
advanced course in computing applications in their discipline offered by their own 
faculty, resulting in a higher depth of informatics knowledge for all majors, including 
teacher education majors. 

5 THE ROLE OF CREDENTIALS 

One of the characteristics of a profession is the move toward the acceptability of a 
method to recognise those qualified to practice in the field. The practice of 
'credentialing' teachers is accepted by most countries, by means of some type of 
'teacher certification,' usually in a discipline (Gal-Ezer, 1996). Over half the states in 
the US have some type of certification requirement for informatics teachers at some 
level of education (Duncan, 1992). The National Council for Accreditation of Teacher 
Education has adopted standards for informatics for teacher education programs 
(Thomas et al, 1992). 
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Professional certification is available in informatics through the Institute for 
Certification of Computing Professionals (ICCP), a non-profit organisation formed by 
several computer associations. The credential, called the Certified Computing 
Professional (CCP), has identifiable specialities, such as Software Engineering (Little, 
1996). Vendor-specific certification is becoming popular for those who want 
recognition of their capability in the use of certain software products (Reilly, 1996). 

6 IMPROVEMENT OF PROFESSIONAL PRACTICE 

Improvement in the professional practices of informatics personnel is important and 
needed. Many efforts are simultaneously underway to improve the quality of 
programmes being offered. An improved process for the professional practices of 
informatics personnel seems to be a major goal. Examples of improvement projects 
include the Capability Maturity Model, developed by the Software Engineering 
Institute, and the ISO 9000 standards model. Such improvements would have positive 
impact on education and training, which can benefit all the informatics industries. 

One ongoing improvement effort is the work of the joint Task Force of 
representatives from IEEE-CS and ACM, now working to define Software 
Engineering as a profession. Work is now being done to define the body of 
knowledge. Upon its completion, several sub-committees will address other issues, 
including curriculum recommendations and ethical practices. 

7 PROBLEMS FACING INFORMATICS EDUCATION 

The tools used in informatics continue to change rapidly, both in hardware and 
software. The practices used to apply the tools to problems in need of solution are also 
continuing to change. It is almost impossible for corporations in industry to maintain a 
current state in their computing environment, and it is even more difficult for schools. 
In addition to maintaining current hardware and software, good technical and 
managerial support is also needed, to co-ordinate, manage, acquire, maintain all the 
systems being acquired. Staff are needed to carry out the work required to sustain the 
many new applications being run on computers and communications today. 

From where do colleges and schools get the support they need? In many cases, such 
support is being solicited from private industry, from organisations which provide 
grants, and from community contributions. As a result, the National Information 
Infrastructure which will provide computing and information technology to the 
schools is now tied to corporations, to industry, to grants from governments, to 
colleagues in institutions of higher education, to parents of students, and to the general 
public at large. The Telecommunications Reform Act of 1996 calls for the 
establishment of a National Educational Technology Funding Corporation to offer 
assistance to states for the funding of services to schools and libraries (Charp, 1996). 
The ability to get and keep such an infrastructure is dependent on such collaborative 
relationships. "Information technology has emerged as a permanent, respected, and 
increasingly essential component of the college experience" (Green, 1996). 
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8 INFORMATICS EDUCATION AS A NEW DISCIPLINE 

Although the computing disciplines are evolving toward the definition of a profession, 
informatics education has not evolved as far. Although recommendations for 
programs have been available for some time (ACM, 1985), long term progress has 
been slow. Some new ways to approach curricular change may be needed, such as 
those which look across boundaries of other more-established disciplines and across 
all levels of education. Some suggestions for enhancement are: 
• Promote good practice in the profession of informatics by working towards 

having computer specialists as professionals in the office as computer 
specialists, on the staff as computing co-ordinators, in the classroom as teachers. 

• Integrate technical topics of informatics as a subject with other sciences, 
anywhere science appears in K-12. 

• Incorporate instruction about the technology into the student's use of it as a tool. 
When students use computers to communicate via the Internet, for example, 
teach them something about computing literacy too. 

• Mesh topics of informatics and its applications into all other subjects, such as 
the arts, or in the study of animals, etc. 

• Include topics of the impact of technology on humankind in every discipline, as 
that discipline is taught. Encourage an appropriate usage of technology in the 
future. 

With an interdisciplinary approach to subject matter, informatics can serve as a bridge 
between and among disciplines. The informatics discipline, through its faculty, could 
promote and support informatics education in the way that some other disciplines 
have done. To make progress, it is critical to have co-operation between informatics 
departments and teacher education programs. 

9 CONCLUSION 

The informatics discipline, in all its many flavours, needs to provide strong support 
for the creation of informatics education. By broadening the content of informatics to 
include all aspects of computing and communications literacy, by promoting the 
practice of using computing across all curricula, and by working towards giving 
students capability in computing applications in every field - student outcomes at all 
levels can be enhanced. Teacher education for the discipline of informatics can and 
should make it possible to prepare all students to function well in an information age. 
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