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In post-secondary education. the computer presence has the potential to 
transform curriculurn as it is presently understood. An exarnple of thi s 
transforrn at ion wou ld be a shift frorn the dominance of declarative knowl­
edge to an emphas is on procedural knowledge. To date. however, comput­
ers arc utili zed to further entrench learn ing objec ti ves. They are adapta­
ti ons that serve curricul a which is product ori ented and divided into 
discrete units for efficiency. Institutions of higher learning confront an 
elec tronic technology that could alter trad itional approaches to knowledge. 
A rejec tion of thi s technology, or at least a rejec tion of what can be learned 
frorn it , w i ll l im it the soc ial relevance of Canadian institut ions of higher 
learn ing. 

Computers in Institutions of Higher Learning: 
A Casual Affair or a Marriage of True Minds? 

To address the ramifications that are involved in the use of computers in post-secondary education 
one inev itab ly treads on un fami li ar ground . Because computer ass isted and computer based 
educati on is an emergent phenomenon di scussions on its worth arc tentative. Litt le attention in the 
scholarly rea lms has been devoted to thi s subject, and this di sc ussion attempts to initiate the 
examination of computers in Canad ian hi gher ed ucation. 

Although a large body of scholarship in cognitive psychology could be seen to suggest that mental 
activi ti es such as planning ahead. pursuing goals, and di stinguishing meaningfu l fi gures from 
backgrounds are most frui tfull y under toad as in formation-process ing and thus characteri zed by a 
man-machine analogy the hypotheses are suggestive . They work th rough analogies that do not 
exactly capture the precise meaning of reasoning or dist ingui shing or plann ing. 1 Indeed it is un likely 
that a suitable vocabulary ex ists for describing the complex interactions that occur in reasoning or 
distingui shing or pl anning. Even mental ac ti vities of storing and retriev ing in fo rmati on by humans 
(as opposed to machines) lack an establ ishcd theory of explanation. In the area of computer sc ience, 
however, the development of concepts pertinent to the acqui sition, storage, and retrieval of 
in fo rmation and knowledge could change not onl y the understanding of cognition but also influence 
approaches to learning. These concepts of cognition and the model of systematic procedures 
derived fro m computer sc ience in form idea about knowledge and it acquisition in all intellectual 
ac ti vitie -- fro m solving prob lems to generat ing ideas. 

The purpose of thi s discussion is not to examine the concepts of computer science but rather to 
survey the post-secondary ed ucati onal landscape which is likely to have a computer presence if not a 
computer ba is. This presence could al ter the current conceptions of curriculum and instruction; it 
will certainl y challenge the accepted divisions of knowledge (e.g. Sc ience and Arts) and the 
accepted approaches to knowledge. 

All sectors within Canadian post-secondary education have encountered an electronic technology 
that promises to be the provider of ex tensive alterations to the way those in education do business . 
The most freq uent encounter now focusses on the microcomputer, and the area of change most 
direc tl y affected in none other than the mainstay of institutional education -- teaching. To date , more 
questions than answers are ex pres ed on thi s subject. More emphasis is pl aced on the computer's 
capabilities to make the present form of ed ucati on effecti ve and efficient than on the transformation 
of ed ucation itself that the compu ter can engender if employed both as an object fo r learn ing and a 
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subject of learning. The increasing presence of computers and the serend ipitous discoveries by the 
users , however , have a far greater effect on learning than the present proclaimed use of computers to 
assist in the learning of a predetermined curriculum , one that was devi sed prior to the introducti on of 
computers. 

Student attitudes toward learning , for example , have shown dramatic change at the college/university 
level with the introduction of computer ass istance. Colorado State University ' s adaptat ion of 
Writer' s Work bench (a collec tion of thirty related computer programmes) for co111position students 

has become an effective tool in improving student writing. 2 More s ignificantly , perhaps, the results 
of studies at Colorado State Uni vers ity indicate that the 111ajor effects fo r students are affec ti ve ones , 

such as subject interest and motivation to learn . 3 A computer oriented curric ulu111-cducat ion by and 
about computers -- is a radical departure from a curriculum that utili zes computers to further 
entrenched learning objectives. But a compute r oriented curriculum is what is required if post­

secondary educational inst itutions are to stave off obsolescence . 

The maintenance of present curricula requires that the new technologies serve the old instructional 
methods: the use of films, video tapes, calculators , overhead projectors, and audio-tu toria l systems 
are variations of the same theme. Like the text book , they enhance the predetermined learning 
objectives. Procedural knowledge is secondary to prescribed , declarative knowledge. The end of a 
chemistry ex periment has a lready been determined, and the learner must reach that end: procedures 
are means to an end rather than an end in themse lves. Mathematics is genera lly the 111ost frequently 
identified learning area where computers are designated fo r usefulness. This is like ly because the 
quantitative functioning of computers can be easi ly attached to the drill and practice orientation of 

' school math ': the computer can be used to re inforce the quantitative side of mathe111atics by 
allowing more complex calculations. The present and proposed use of educational technology is , 
thus, largely as a tool for the further and more effec ti ve inculcation of existing curriculum and the 
theories of learn ing underlying that curriculum. 4 

"Computers in education " is a glossy reaction to manifestations of an emergent understanding 
about how the mind works , a comprehension articulated by those in the field of computer sc ience. 
This reaction ignores the significant learning potentials of com puters ; it results in an adaptation of 
computers to serve curricula which is product oriented and divided into discrete units for apparent 
effic iency. 

The use of computers for qualitative thinking is to transform the curriculum. The area of computer 
science is rich with concepts pertinent to the acqui sition , storage, and retrieval of information and 
knowledge. Scholarship in computer sc ience and artific ia l intelli gence indicates that procedures in 
the acquisition of knowledge are inseparable from knowledge itself. 5 The distinctions between 
' how' and 'what ' we know, between a process and a product , and between an object to think with 
and a subjec t of study are derived from convenient but dubious constructs: the separation of what we 
know from how we know is an artific ia l one. The use of computers for synton ic learning, learning 
coherent to and associated with the learner, is at odds with the division of knowledge into e ither 

sc ientific and humani stic worlds or discrete disciplines such as Psychology or Physics . As mode ls 
for understanding real ity , the scientific or humani stic approaches and discipline knowledge are 
confused with reality itself. Moreover, the maintenance of this division of knowledge and this 
structuring of a supposed reality ensure that this knowledge and this reality arc accessible to a 

minority . This maintenance is assured with cent ra lized contro l by scho lars , researchers, educators, 
and by the organization of educational institutions and governing bodies. Computer advances , 

however , will lead to an erosion of centralized contro l over education . Papert has noted that with 
computers as the private property of individuals, the power to determine patterns of education wi ll 
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shift from educational systems to individual learners. The greater the spread of microcomputers and 
the greater the va riety of methods to communicate with and through machines the less the control 
that can be exerted by a cent ra li zed authority on what and how individuals learn . 

In computer sc ie nce and artificial intelligence research and scholarship , concepts of thought , and 
models of systematic procedures have the most radical implications for education . Hofstadter argues 
that these concepts and models indicate that the acquisition and manipulation of knowledge (the 
manufacture and manipulation of complex descriptions) are activations of symbols by other 
symbols . Menta l acti vities are not bound by ac tual events or objects; complex interactions of 
symbols are acti vated in thinking whether the object of thought is imaginary or actual. Complex 
thinking, such as problem solving and idea generation , involves symbol s which are themselves 

vehicles by which other sy mbols are conveyed and gain their meaning. 
Symbols are the hardware rea li zations of concepts. Whereas a group of neurons triggering another neuron 

corresponds to no outer event. the triggering of some symbol by other symbols bears a relation to events in the 
real world -- or in an imagi nary world. Symbols are related to each other by the messages which they can send 
back and forth. in such a way that their triggering patterns are very much like the large--scale events which do 
happen in our world , or could happen in a world sim ilar to ours." 

Moreover. fo r complex thinking, at least , it is suggested that the mind funct ions symbolica lly: 
My belief is that the ex planations of 'emergent ' phenomena in our brains -- for instance, ideas . hopes, 

images, ana logies. and finall y consciousness and free will--are based on a kind of Strange Loop , an 
interac tion between levels in which the top level reaches back down towards the bottom level and influences 
it , while at the same time being itse lf determined by the bottom level. 7 

Hofstadter's analys is in Godel, Escher , Bach (1980) by implication breaks down long held 
assumptions by institutions of higher learning about the division of knowledge into, for example , 
sc ientifi c and humanistic worlds. In a sa lient example he refers to the population of a major city and 
the number of chairs in a li ving room -- both references pertain to the numerical or quantitative 
realms: 3 million people in Toronto and 6 chairs in the living room. But , one output (3 million 
people) is stored in fo rmation ava ilable for retrieval, internalized as a concept one has of Toronto. 
The other output (6 chairs) invo lves a procedure -- counting chairs, either physicall y or mentally . 
Although both outputs have a numerical form and both can be classified as quantitative information , 
ostensibly more scientific that humani stic and more mathematical than anthropological , the knowl­
edges required fo r this in formation are radically different. I am suggesting that as knowledge , these 
outputs are different from one another and the difference here is dependent upon the knowledge one 
has about how one classifies knowledge. In one case, knowledge is a procedural method (6 chairs); 
in the other, knowledge is conceptual ( 3 million people). The distinctions are neither sc ientific and 
humani stic , nor mathematical and anthropological. Know ledge here is more properly termed 

metaknowledge, and our metak nowledge provides us with avenues to know ledge. In response to the 
question, " How many people in Toronto?", we use our knowledge of how we stored or remem­
bered thi s know ledge; to the question , " How many chairs?'' , we use our knowledge of a method to 
arrive at thi s knowledge . In Artificial Intelligence, the di stinctions are between declarative and 

procedural knowledge. 

The confrontation between educational institutions of higher learning and elec tronic technology, 
at present the microcomputer, is in progress. Current adaptations of microcomputers to curriculum 
and instruction are a temporary appeasement. Computer managed learning repl aces a teacher with a 
patient machine for the assessment of student achievement. Computer assisted instruction adds a 
machine to the in structor 's arsenal of learning resources. As Paper! points out , whatever the 
scholarship and research reveal about the learning potentials of computers, the use of computers is 

limited by the atte mpt to adapt them to the o ld instructional methods. 8 Further, a fa r greater 
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impediment to the real ization of computers' contri butions to the educative process res ides with the 
educators themselves who are fearfu l of change. In thi s sense, microcomputers arc representati ve 
images , not of new approaches to learning or new areas of knowledge . but of an era ion in the 
cont ro l of education and job security. Thus, many who do embrace the electronic technology do so 
out of fear -- few educators want to be left behind. This embrace is an allcmpt to accommodate the 
new technology within the estab li shed structures of learning so that the technology is compatible 
with accepted learning objectives. If the embrace res ults in nothing more that a cas ual affair. then 
institutions of higher learn ing wi ll reject a marriage of true minds and accept a cloisrcred ex istence . 

otes 

1 Robert Shaw and John Bransford , ' · In troduction: Psycho log ica l Approaches to th e Prob lem of Know ledge. ·· 
in Perceiving. Acting and Knowing (Hil lsda le, e w Jersey: Lawrence Erlbaum Assoc iates. 1977). pp. 1-39 : and 
Marvi n Minshy , " Computer Sc ience and the Representa ti on o f Knowledge.'· The umputcr Age (Cambridge. 
Mass: M. I.T. Press, 1980) 

2 Wil li am Wresch , " Computers and Compos iti on Instruction: An Update.·· College English. Vol. 45. # 8 
(December 1983): 794-799 

3 Kathleen Ki efe r and Charl es Smith , " Textua l Analysis With Computers: Tes ts of Bel l Laborato ri es' 
Computer Software " , Research in the Teaching of English, Vol. 17. #3 (October 1983): 20 1-2 14 

4 Seymour Papert, Mindstorms (New York : Bas ic Books , 1980). 

5 Douglas Hofstadter, Gode/. Escher, Bach (Toronto: Random House , 1980) . 

6 Hofstadter, p. 350. 

7 Hofstadter, p. 709. 

8 Also see Ala n Turn ing , " Computi ng Machinery and Inte lligence . " in Perspecti ves 0 11 t/1e Computer 
Revolution (Englewood Cliff, .J .: Pren tice Hall , I 970); and Walter B. Weimer ... A onceptual Fra mework 
for Cogniti ve Psychology : Motor Theori es of the Mind. " in Perceiving. Acting and Knowing. pp. 267-3 11 . 




