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The use of computers in the classroom, particularly the language learning classroom at primary school level: an overview of the research – negative, neutral and additive results. 
1. Introduction

The debate over computing technologies and how they fit into the classroom, or whether, indeed, they belong there at all, is a long one. Can technology teach? Can it teach as well as a teacher? Can it replace the need for a teacher in the classroom? Will it also replace the need for textbooks? Is one medium any more effective than others? Johnston (1987, pxv), expands on this line of questioning and argues that while computers, of themselves, cannot teach, ‘mediated programming’ can be successful; “with the right software, hardware and mindware” (the term mindware was coined by Saloman. It refers to the mindset a learner brings to instruction: the expectation and, or perceptions of interest and, or usefulness to the learning activity).
A Man and a Lion were discussing the relative strength of men and lions in general. The Man contended that he and his fellows were stronger than Lions by reason of their greater intelligence. “Come now with me,” he cried, “and I will soon prove that I am right.” So he took him to the public gardens and showed him a statue of Hercules overcoming the Lion and tearing his mouth in two. “That is all very well,” said the Lion, “but proves nothing, for it was a man who made the statue.”

Moral: We can easily represent things as we wish them to be (Jacobs 1984, 50; quoted in Burniske and Monke, 2001).
This essay aims to be balanced. As Burniske and Monke (2001) exhort the reader to take not just the stance of the Luddite Lion, nor that of the Technological Man, so, hopefully, this essay neither extols the virtues of computers in the classroom, nor acts as the doomsayer for the ‘dumbing down’ of education through the introduction of ‘zombie machines’. The essay will begin with a brief definition of key terms: learning, curriculum, media/medium, CALL and multimedia, and second language learning, as they are used in this essay. Then it will look briefly at some of the conceptualisations of learning, move to an overview of the history of computing, and finally, looks at some of the review studies, comparative or ‘meta-studies’ that have been conducted on the effects of computing in the classroom.
2.0 Definition of terms

2.1 The Learning Process

Gagné (1984, in Johnston, 1987, pp6-7) suggests that Learning Outcome’s can be divided into 5 categories: 

1. verbal, or the memorising of discrete facts, concepts and principles; 

2. intellectual, or the basic learning skills- reading, writing, computation, speech;

3. cognitive, or those skills used to control internal processes – remembering, attending, learning; 

4. motor, skills such as tennis, piano, social skills – helping, assertiveness;
5. attitudes, or predispositions towards groups, objects and activities

But, what is, or can the process of learning itself be defined as, or through? If we are to agree with Ganghera (1970, quoted from Lemon, 1996, p6), who argued that the process of education is to transmit a stable culture, where the student had only to listen, then memorise, to learn, we could adopt the Shannon and Weaver model of communication (reproduced from Viskovic, 1996, p3).
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According to Donald Oliver and Kathleen Gershman, “knowing is said to be the result of learning which comes about as a type of transfer of information from the outside world of nature to the individual self”, which they suggest reflects the  ‘knower-known dualism’ existing in Western European thinking on the relationship between teaching and learning (p83). Gershman argues that this view is problematic as it implies a separation between what is known and the person who holds the knowledge about it. According to Oliver and Gershman, every individual’s culture functions as a conceptual lens, shaping a unique worldview. “Culture cannot be separated from everyday experiences through processes; it influences social, political, and intellectual activities” (p84, Swisher and Tippeconnic III, 1999). 
Burniske and Monke (2001, p87) refer to the origins of the word, pedagogy: in ancient Greece, the paidagogos was a slave that escorted children to and from school. So, ‘pedagogy’ described the strategies employed to accomplish this task. Johnston (1987, p11) outlines The Events of Instruction (Gagné and Briggs, 1974, p123ff. and Schramm, 1977, p74):
1. Gaining attention. 
2. Informing the learner of the objective. 
3. Stimulating recall of prerequisite learned capabilities. 
4. Presenting the stimulus material. 
5. Providing “learning guidance”. 

6. Eliciting the performance. 
7. Providing feedback.
8. Assessing performance. 
9. Enhancing retention and transfer. 

The term education originates from the Latin word educere, to bring forth that which is within. “In other words, educere means identifying those intelligences or combination of intelligences that an individual has strengths in and fostering them” (Reber, 1999). This would imply a facilitative process, partially reliant on both the intelligences and strengths that the student brings to the learning environment.
2.2 Curriculum

Likewise, there are many definitions for curriculum. Longstreet and Shane suggest a curriculum covers a variety of activities: selecting who should be educated; setting desirable goals for education; choosing appropriate content; and deciding how content should be gathered, organised, developed, taught and evaluated, possibly impacted on by what the creators of a curriculum understand it to be (pp84-85, Swisher and Tippeconnic III, 1999). Longstreet and Shane continue by stressing that interrelationships between teaching, learning and curriculum should be acknowledged. Gunther Kress puts it simply, “Curriculum is a design for the future” (p78, Snyder, 1998). The decisions made as to what should be learnt, how it should be learnt and when it should be learnt, facilitates perpetuation of mass culture value and belief systems.
2.3 Medium / media

The term medium is defined by the Webster’s Dictionary (1969, p1403) as: 
something through or by which something is accomplished, conveyed or carried on; a person through whom a purpose is accomplished: GO-BETWEEN, AGENT, INTERMEDIARY; channel, method, or system of communication, information, or entertainment <the material or technical means for artistic expression (as paint and canvas, lithographic or sculptural stone, or literary or musical form)><”One can’t have imagination until one has a medium by which it can be expressed” – J.D. Cook>
The reason these particular definitions have been quoted is simple. The medium, through these definitions could refer to the computer, the teacher, or the student, although, for the purpose of this essay, media is used to refer to media, such as television, radio and  computers. Viskovic (1996), among others, iterates the importance of choosing a medium for instruction based on the medium’s merits and the value it will add for the students. Stoks (1993), in asking about the merit of computers as an educational media asks: “Do students learn something they would not be able to learn equally well via another medium? How can new technologies contribute to the attainment of [learning] objectives?” (pp82-83).

2.4 CALL and Multimedia 
The definitions used for computer-based learning environments are many and varied

CALL, or Computer Assisted Language Learning is defined as “the search for and study of applications of the computer in language teaching and learning” (Levy, 1997, p1). So CALL is referring to both the pedagogic and instructional design principles as applied to the field of language learning and teaching, and the study of those applications once introduced into the language learning environment.
The term multimedia is differentiated as it may apply to any field or discipline. It is simply referring to instances when multiple medium are combined within the computer, including text, images, sound and video. Multimedia has been used to refer to simple items, such as Powerpoint presentations, as well as to ‘snazzy, bells and whistles, gimmicky’ CD-ROM or website environments.
According to Druin and Solomon (1996, p144-145), it is through multimedia authoring tools, that “students can create their own multimedia projects: information becomes something to learn and use for a reason, rather than a test. It becomes immediate, intimate and involving: too often tools become the thing to be learnt rather than a tool for creating and learning other things”. The three types of tools are distinguished by Druin and Solomon (1996) as: multimedia resources/libraries; multimedia presentations, or tools to create slide shows, movies, animation; and multimedia interactive authoring, or tools to create interactive non-linear multimedia. 

“The electronic media are vehicles through which programming is passed to a learner. We cannot explore the potential of a medium independent of the programming being carried on it. A medium has potential that may or may not be exploited” (Johnston, 1987).
2.5 Second language learning
Mitchell and Myles (1988, p1) define second language learning as: “broadly to include the learning of any language to any level, provided only that the learning of the ‘second’ language takes place sometime later than the acquisition of the first language.” This includes any languages other than the “mother tongue” or “native language”, both languages of wider communication that can be found within the wider region or community and those languages which are truly foreign, which have no immediate uses or speakers.

Therefore, it would include the second, third, fourth language learned and so on. It will include all learning, whether formal, planned, systematic and conscious learning or informal and unstructured acquisition (Mitchell and Myles, 1988, p2).

3.0 Theories of how children learn 

“Without dialogue there is no communication, and without communication there can be no true education” (Freire, 1997, 73-74, quoted in Burniske and Monke, 2001, p1).

There are over forty theories alone on second language acquisition and language teaching. Among those theorists most influential in this area are: Krashen, Chomsky, Slobin, McLaughlin, Anderson and Vygotsky (see Mitchell and Myles, 1988, for an in depth analysis of the field of second language acquisition and its’ respective theories). There is not the space in this essay to explore many of the theories regarding learning in much depth, let alone those to do with second language acquisition. The following theories will be explored, as the author feels they are relevant, both to the field of second language acquisition and that of computing in education: scaffolding, constructivism, constructionism and behaviourism. A brief look at the instrumentalist and substantive views of technology will serve as a precursor into the overview of the history of CALL in education.
3.1 Scaffolding

According to Bunting (1997, p22), scaffolding has become influential in educational practice and research (Bruner, 1985; Wood, Bruner and Ross, 1976). “It refers to the support given by an adult through which the learner is assisted to achieve something they would not have been able to achieve on their own” (1997, p22-23). The adult plays a didactic role in this process:

· Recognition of the stage of development that the child is going through and what the next stage might be, which requires both pedagogic and subject knowledge and a recognition of the child’s actual and potential levels of achievement

· Strategic and appropriate intervention and recognition of the central importance of teachers’ questions in the learning process. 

· Setting tasks and activities which are differentiated and will challenge the learner, at whatever level they are working

· Recognition that the intervention required can involve telling, showing, or demonstrating, and that these are important aspects of the teacher’s scaffolding role.

3.2 Constructivism

Constructivists, such as Robert Davis, believe that children know a lot before they get to school and need help in building on what they already know. They are therefore, active participants in the learning process. The main goal for education is to bridge the gap between formal and informal learning (p8, Druin and Solomon, 1996). In other words, the emphasis is on selecting relevant material and utilising strategies which will encourage the children to learn. Davis believes that while “the computer offers a new kind of manipulative experience for the student to learn a body of mathematics; the computer remains an experiment in teaching” (quoted in Druin and Solomon, 1996, p9).
3.3 Constructionism
Constructionists go one step further to that of experiential learning, where environments are created to facilitate ‘learning naturally’, as Piaget showed they learned without instruction. For Papert, all objects involved in the process of learning, are both teacher and learner (including the child and the computer) (Druin and Solomon, 1996, p8).  

3.4 Behaviourism
Druin and Solomon (1996) continue by asserting that behaviourism and rote learning have dominated the classroom culture, where the teacher is seen as disseminator of information. “For Suppes, the computer learns about the child from his or her performance on exercises and the child learns to perform certain skills” (quoted in Druin and Solomon, 1996, p9).
4.0 Behaviourists versus constructionists and constructivists

For Papert the computer is used as an Expressive Medium – with the child in control, as opposed to Suppes and Davis, where the computer is used as an Interactive Textbook, the computer being in control of child.

Suppes and Papert however, according to Druin and Solomon (1996, p35), “share a vision that computers can create learning environments that would not be possible without a computer. The computer is not simply a tool, tutor, or tutee (Taylor, 1980). It is the essence. Computational ideas permeate how Suppes and Papert look at the world.”

The differences, on the other hand, are many. Minsky (1985, in Druin and Solomon, 1996, pp41-42), quotes Papert: “Learning is more than the mere accumulation of skills. Whatever we learn, there is always more to learn – about how to use what was already learned”. Papert criticises behaviourists’ use of the term learning theory, as opposed to thinking about the cumulative nature of learning. For a Piagetian, “to know is to invent”, the personalisation of knowledge or the use of what one already knows to acquire new knowledge – by constructing new internal representations.

Suppes is more in favour of learning through step-by-step presentation and regulation of information or stimuli: “The logician in him supported a view of knowledge as made up of precise particles” (Papert 1993, p164, quoted in Druin and Solomon, 1996, p42)

Davis differed from Papert, in that he thought elementary school math was potentially a rich area: the things that needed to be changed were the topics chosen, the materials used, and the teaching strategies (Druin and Solomon, 1996, p43). Davis identified with discovery learning or experiential learning in “that a teacher might call attention to a problem, but the task of inventing a method for dealing with the problem was left as the responsibility of the student” (Davis 1992, p339, in Druin and Solomon, p44).
4.1 Instrumentalist and substantive views of technology
To many people, technologies are instruments. You would use an oven in order to eat a meal (or acquire food by ‘zapping’ a credit card). You would drive a car in order to get from A to B. Technology critic Andrew Feenberg (1991, discussed in Snyder, 1998, pp82-83) labels this view ‘instrumentalist’, because it looks at technologies as being simple tools. Feenberg opposes this concept, with the ‘substantive’ view. That is, the view that, in some cases, technology would decide the fate of those who choose to use it, or, possibly even have power over the fate of those who decide to design a certain technology (the example given is nuclear power. Another possibility is genetic modification or cloning). Feenberg (1991, in Warschauer, 1999, p174) labels the third perspective as the ‘critical theory of technology’, and argues that technology is neither completely deterministic, nor completely neutral, but is instead ‘ambivalent’. Technology is “not a destiny, but a scene of struggle”. 
Gunther Kress (in Snyder, 1998, p53) believes that “it is both a common and a serious error to treat technology as a causal phenomenon in human, social and cultural affairs”, arguing that technologies flourish only partly because something has become known and possible. Kress gives the example of gunpowder and its discovery and application first, in China (which started the art of fireworks); then, a thousand years later in the West (where it was used almost immediately for violence). The reason behind this, Kress states, “had something to do with the social and political state both of Imperial China and of Medieval Europe.”

5. 0 ‘Three Waves’ of computer technology 

Siegel and Davis (1986, discussed in Romiszowski, 1988, p299) refer to three ‘waves’ of computer technology: The first wave is contended to relate to the new technology itself: the design and programming of computers and computer applications, involving only a small portion of the population, requiring highly technical, job-specific training. The second wave initiated with the advent of the cheap ‘microcomputer’, which enabled a  larger portion of the population to be involved and led to the ‘hobbyist’ approach, everyone ‘having a go’. This, according to Siegel and Davis led to the growth of a movement in education towards ‘computer literacy’. The third wave, then, will result in “the permeation of all sectors of social and professional activity by computer systems”. This concept was adapted from Alvin Toffler’s Third Wave, 1980, and is believed to be “useful in the educational computing context, as it illustrates the different, and changing, requirements for education and training about computers.” That is, the concept of computers as content, versus the idea of computers as instrument.

The discussion of waves relates strongly to history – we cannot understand any concept or object if we cannot place that concept or object in a historical, social, economic, or political context. Snyder (1998) raises the following questions: “How new are computer-mediated literacy practices? Do they signal the dawn of new literacies or do they only re-incarnate old ones? What is ‘new’ about them? How do we assess them? Does their use enhance literacy practices or diminish them?” 
5.1 CALL in the 1960’s and 1970’s

From the 1950’s to early 1960’s, the focus was predominantly on empiricist theory in the field of language learning, which Stern (1983, p169, discussed in Levy, 1997, p14) described as “pedagogically audiolingualism, psychologically behaviourism, linguistically structuralism.” Skinner had a large impact on this theory with his book Verbal Behaviour (1957), which focussed on the stimulus, response and reinforcement loop. Skinner’s earlier work in 1954, acted as another important influence, advocating the use of individualised teaching machines, progressing at the pace of each learner. 

5.1.1 PLATO
Two of the major early projects in computer-assisted interaction (CAI), amounting to $5 million in research, were PLATO and T/CCIT. PLATO (or Programmed Logic for Automatic Teaching Operations), was developed at the University of Illinois in 1960 and can be seen as the first CALL project. PLATO’s aim was to provide interactive, self-paced instruction for large numbers of students (Smith & Sherwood, 1976, p344, in Levy, 1997, p15), with a focus on “the more mechanical types of vocabulary and grammar drill, thereby freeing class time for more expressive activities” (Hart, 1981, p12, in Levy, 1997, p16). It supported communication between users, provided administration tools for the student, teacher and researcher. By the end of the 1970’s there had been 50,000 student hours of language instruction in 12 languages, along with 50,000 student hours in other curriculum subjects (Hart, 1995, p30, in Levy, 1997, p17). An evaluation study was carried out on PLATO by Murphy and Appel, on behalf of the Education Testing Service in 1978. The results found that, although the system appealed to both students and teachers, there was no consistent positive or negative effect on either student achievement or attrition rates (Levy, 1997, p20).
According to Hart (1981, in Levy, 1997, pp16-17), there are two philosophies or approaches to writing instructional materials for language learning within an instructional framework: the paradigm method – where the author fits content into a predetermined format as parameters, such as matching, multiple-choice or other drill formats; and the ‘toolbox’ approach – where more is required from the author as they can construct a preferred design. PLATO is an example of a high-end toolbox approach.
5.1.2 TICCIT
TICCIT, or Time-Shared, Interactive, Computer Controlled Information Television, was developed in 1971 at Brigham Young University and is one of the few computer systems devised solely around a specific theory of language teaching and learning. In this system, the learner had control, not only over the selection of content, but also how the material would be presented. The more recent development, called MicroTICCIT, implements the Rule, Example, Practice (REP) model, although the user manual assures that this model is available as an option and authors are free to use or not, as they please (p19, Levy, 1997). Hofmeister and Maggs (1984, pp3-10, in Levy, 1997, p20) suggested that, due to the wide variety of results in the comparative studies done about TICCIT, care must be taken in generalising CAI findings from one project to another; and that careful monitoring is critical to find the actual reasons for student attrition.
5.2 CALL in the 1980’s
New methods were introduced as views developed with regards to the complexity of language teaching and learning, as well as concentrating on the needs and attributes of the individual learner. These methods were ‘humanistic’ or holistic, taking into account the ‘whole person’. According to Levy (1997, p22), the most far-reaching was Communicative Language Teaching, whose aims were to: “make communicative competence the goal of language teaching; and develop procedures for the teaching of the four language skills that acknowledge the interdependence of language and communication” (Richards, Rodgers, 1986, p66, in Levy, 1997, p22). The rapid growth in computing at this time (due to the microcomputer), resulted in a corresponding growth of interest in CALL and a corresponding boom in introductory books on the topic, including O’Shea and Self (1983), Kenning and Kenning (1984), Wyatt (1984c), Higgins and Johns (1984), Ahmed et al (1985), Davies and Higgins (1982, 1985), and CALL journals, such as the CALICO Journal (1983) (listed in Levy, 1997, p22).
This period was also the time when the language teacher as programmer became commonplace. This was due to the fact that computers were decreasing in price. A broad range of software was written, often based on a single language activity, such as text reconstruction or gap filling. According to Levy (1997, p24), this was a time when there was an intelligent combination of class work away from the computer with lab time, through the coordination and planning of the teacher.  Legenhausen and Wolff (1991) assessed one of the software packages, Storyboard, with regard to the learning strategies utilised by the students while working in the programme. Their results showed six different strategies, including: frequency, form-oriented, grammatical knowledge, semantic knowledge, textual knowledge and world knowledge (Levy, 1997, p26). They concluded that usage of the programme is valuable for promoting language awareness.

5.2.1 ATHENA
ALLP, or ATHENA language learning project, initiated in 1983 at MIT as an eight-year research programme, to explore innovative uses of computers in education, as well as look at the development and implementation of an experimental system for building multimedia learning environments. Through ATHENA, communication-based prototypes were developed for beginning and intermediate courses in French, German, Spanish, Russian and English as a Second Language (ESL). Murray et al (1989, p98, in Levy, 1997, p27) described the educational principles as more aimed towards the ability to use the code to communicate, or achieve certain goals, than as the mastery over the grammatical and syntactic code. Morgenstern (1986, p24, in Levy, 1997, p28) concluded in his research that the software being developed would “certainly not supplant” the teacher-learner relationship, as ALLP was designed for use in the language lab.
5.2.2 Syntheses of research
Pederson (1988) conducted a major syntheses of research conducted in the 1980’s. His findings are as follows:

1. Meaningful, rather than manipulative CALL practice is both possible and preferable.

2. The way CALL is designed to encourage development of language learning skills can result in increased or improved language acquisition.

3. Learner differences can be easily and accurately documented through a computer tally of the interactive learning strategies.

4.  Learner differences can affect learner strategies, language gains and attitude to CALL.

5. Students tend to demonstrate a more positive attitude to CALL that has been written by their own instructor.

6. Language teachers need to develop strategies for moving effectively within the culture of the language lab and the educational institution in order to obtain the necessary computer resources.

7. Despite enthusiasm of teachers using CALL, many are dissatisfied with existing software and are eager for training on how to integrate CALL into the existing curriculum (Levy, 1997, p29)

Yildiz and Atkins (1993, p134, in Levy, 1997, p30), discuss the trends in evaluation studies over this period. They write that the shift in purpose is one from a ‘naive’ hunt for the best teaching machine to a more comprehensive study of the characteristics of the new media, as related to key aspects of learning, the learner and the learning context. Yildiz and Atkins write that the two main aims of language research could: either aim for high internal validity (being lab restricted or a sterile environment), as opposed to aiming for study of authentic use of the language. 
The number of variables that are involved in evaluating CALL means that it is difficult to reach any solid conclusion about the viability of CALL in education (Ahmad et al, 1985, p119; Hirvela, 1989, p64, in Levy, 1997, p30). 
5.3 CALL in the 1990’s

“Multimedia, like Galileo’s telescope, is a powerful tool; it will change the way we look at knowledge and give us a new vision of reality” (Ambron and Hooper, 1988, pvii).

Burniske and Monke (2001, p59) quote Ellul in saying that, while technological advances will indeed effect, or have impact on society, there will be three kinds of effects: the desired, the foreseen, and the unforeseen. 
The Internet is one of the most dramatic and far-reaching technological developments within this time-frame. Possibly, the first thing to do, is to define a network, since it has become such an important term. Warschauer (1995a, p8, in Snyder, 1998, p22) defines a computer network as “a group of computers that are electronically linked together”. Snyder then points out that a distinction should be made between networks and learning networks, which, according to Snyder are more than infrastructures, but are also dependent on relationships. Yes, those relationships are mediated by the network, but the existence of hardware and software is, or should be secondary to the ‘coming together’ of people.
In 1993, Helmut Brammerts initiated the International E-mail Tandem Network project, whose aim was to aid language learning by computer mediated communication using the Internet. Discussion lists were setup, so that students could choose which ‘sub-net’ they would sign up to, and learning would take place through the discussion list on a reciprocal basis.  
The CAMILLE (or Computer Aided Multimedia Interactive Language Learning) and France Interactive projects were coordinated by partners in the UK, France, Spain and the Netherlands. The notion of a learning environment was central to these projects, where the computer environment “provides learner with tools and information to facilitate learning of languages” (Ingraham, 1993, p49, in Levy, 1997, p34). The tools included a textbook of learning activities, a grammar, a dictionary with recordings of native speakers saying words, audio and video recordings, a book on the culture of the target language and a notebook, all contained using a desktop metaphor.
The Oral Language Archive (OLA) initiated at Carnegie Mellon University in 1994 and aimed to establish a collection of sounds for foreign language learning that would be accessible through the Internet. Jones (1996, in Levy, 1997, p37), describes the management and user tools for this system, which allowed a search by language, gender of speaker(s), grammar feature, functions, topic, formality, subject keywords and lexical difficulty. The initial languages were French, German and Japanese, with Russian and Spanish to follow.

There were a number of studies carried out by Burniske and Monke (2001) from their respective parts of the world, usually utilising a Freire model of dialogue to aim for stimulation of critical thinking among those students involved. Warschauer (1999) instigated a series of studies involving different educational providers in Hawai’i. Levy (1997, pp40-41), in evaluating the studies of the period, summarises the conclusions of Yildiz and Atkins, who believe that more needs to be understood about how the instructional design of the ‘courseware’ elements can impact on the learner, both in their conceptual understanding and initial differences (prior knowledge and attitudinal differences). That evaluation should be centred on the nature of the courseware itself, the students and the learning task, as opposed to the technological platform on which it was used / tested. That analysis is needed on what the ‘courseware’ can do at its fullest potential that other forms of instruction could not and what this in turn signifies for the role of the teacher. That there needs to be an analysis of what implicit beliefs the ‘courseware’ designer holds and what impact this has made on the design of the courseware, perhaps also on the implementation or integration into the learning environment? That any claimed learning outcomes are tested; for example, the transfer of computer-acquired skills to real life. That a description of the learning context in which the application is being used includes the extent to which learners are familiar with technology and their attitudes towards the technology. That evaluation of the learning outcomes is tested with variations in group size, as well as variations in the pedagogical approaches utilised in integration of the technology into the learning process. That more focus is put towards examining the high-order conceptual skills and conceptual learning relevant to the dominant ways of thinking in the field for which the application is intended.
5.4 CALL in the 21st Century

Reluctance or fear to adapt to new technology is discussed eloquently by Papert (1993) in the opening chapter of his book The Children’s Machine. Papert draws the picture of a group of time travellers, among which are a group of surgeons and another of schoolteachers, from 100 years ago, who are to visit the future. All are eager to see how each respective profession has changed. Papert argues that while surgeons would be completely bewildered in today’s operating theatre, schoolteachers, while noticing a few new objects, would be able to grab the chalk and be perfectly comfortable taking over the modern classroom. Snyder (1998, pxxii), in discussing this parable talks of the exponential growth of science and technology in recent years changing say, the areas of telecommunications, entertainment, transportation and medicine, among others, drastically. But, Snyder, quotes Papert, ‘[s]chool is a notable example of an area that has not’ (p2).” Should this raise any concerns? Is this question merely a reflection of a consumer culture that idolises ‘newness’? Snyder, continues, over the next pages to point out the dialectic: a partiality and also vulnerability to both ‘neophilia’ and ‘neophobia’ in today’s society. On one hand, consumerism promotes the value of ‘newness’. On the other, “we are in a flurry to digitise our cultural records to secure our history for future generations” (1998, pxxix-xxx). Romiszowski (1988, p299), in explaining the third wave of computer technology in education, expands on the concept of newness, to another problem inherent in schools using technology: “They just acquire the equipment that is designed for the task they wish to perform, learn to use it efficiently and if it breaks down, or their requirements expand beyond the equipment’s present capabilities, they call in a specialist.”

School budgets may not be able to cope with the increased expenditure that technology requires. Clifford Stoll (1999, p37), gives five of the reasons given for replacing textbooks with laptops

1. Portable computers will be mobile, letting kids learn anywhere.

2. Those laptops can be updated instantly... no more out-of-date textbooks.

3. Laptops outlast books because they’ll always have new information.

4. School boards will save money by avoiding buying new books.

5. Interactive software will engage television-bound students.
He also discusses the historical comments made after each ‘latest’ innovation. Thomas Alva Edison, 1922: “The motion picture is destined to revolutionise our educational system...in a few years it will supplant largely, if not entirely, the use of textbooks”. Ten years later, Benjamin Darrow (founder of Ohio School of the Air): “The central and dominant aim of education by radio is to bring the world to the classroom... through the radio may come a vibrant and challenging textbook of the air.”
Then in 1995, California State University Chancellor Barry Munitz proposed a new campus, minus a library “Why bother wasting all that money on bricks and mortar when it could be better spent on technology for getting information via computer?” (Stoll, 1999, pp35-37).

“In my experience and observations, computers, unlike other tools, seem to produce the best results when users have an antagonistic attitude towards them” (Jaron Lanier, developer of the first virtual reality device – 1995, p68, quoted in Burniske and Monke, 2001, p18)

Stoll (1997, p142-143) continues to exhort people, as do Burniske and Monke (2001), to be ambivalent about computers, and not to bend to the pressure of integrating without rationalising, preparing and deciding on the merits of the media itself, not just the hype: ”There’s plenty wrong with our schools – lack of discipline, low interest in scholarship, leaky roofs, politically inspired curricula. But lack of information just isn’t a pressing problem. Do the politicians who promote wiring our schools really believe that access to the Internet will bring out a love for mathematics, physics, history, or world affairs?” 

Snyder (1988, p12) points out that the cultural critics (Poster, 1990; Feenberg, 1991; Kramarae, 1988; Spender, 1995) argue that since computers fundamentally shape - and are shaped by – cultural values, they perpetuate the complex social conditions connected with those values in fundamental ways – much like educational systems in general. Computers, then, may, instead of encouraging the desired change in education, maintain stasis within existing educational and cultural systems. Snyder (1988, p13) continues by looking at scholars such as Mark Poster (1990) and others (cf. Gibson, 1984; Zuboff, 1988) that have pointed out that we are “technological and cultural subjects, created in  part by the machines we ourselves have created and written in our discursive practices on these machines”. Scholars such as these, suggest that until we examine closely, the relationship between humans and the machine in society, we cannot hope to understand the role(s) played by computers in the literacy classroom. 
As with all other areas of computers in education, scholars divided as to whether reading and writing on the screen is something to be revered or abhorred. Warschauer (1991, p11-12) discusses those writers, on the one hand, such as Richard Lanham (1993), Jay David Bolter (1991) and George Landow (1992) who claim that new electronic technologies represent much fuller and richer ways to present and access information. Warschauer continues with those theorists, such as Theodore Roszak (1994), Neil Postman (1993, 1995), Clifford Stoll (1995), Stephen Talbott (1995), and Sven Birkerts (1994), who see net-based reading and writing as “fulfilling the worst nightmares of television”. Writing, from such a perspective, becomes a “turn to the visual” as Gunther Kress so aptly terms the current trend towards ‘visualisation’ (Snyder, 1998, p56). Finally, according to Warschauer, there are some who see positive potential, but don't like current trends, such as hypertext author, Michael Joyce (1998) who writes that the internet has turned into a “zombie newsstand”, with lots of gloss, but no depth.
Many authors examine the concept of the ‘information society’ and the ‘knowledge economy (for example Stoll, 1999, the “McDonaldisation of Society”; Kynigos et al 1993 in Vosniadou et al. 1991). Burniske and Monke (2001, p24) quote Roszak: “An excess of information may actually crowd out ideas, leaving the mind (young minds especially) distracted by sterile, disconnected facts, lost among the shapeless heaps of data”. Information overload and cognitive stress are problems, not lack to information. Therefore any argument to include computers in any curriculum should not have as its basis, the need of students for information. diSessa (2000, p219) argues that “no amount of information is helpful unless it is relevant to your situation and in a form you can use”.

6.0 Review of the Studies

Johnston (1987, p3) writes that the use of the term effective implies making a judgement relative to a standard. For example, the electronic medium of instruction is more effective than the traditional face-to-face instruction. Carol Chapelle (1989a, in Levy, 1997, p30) describes how the assumptions underpinning research during the 1970’s had been invalidated: “Is CALL effective in improving students’ second language competence?” Both CALL and the area of second language acquisition are now seen as more complex, as well as the acknowledgement that individual learner differences may impact on research results. 
6.1 Kulik versus Clark
Keeping in mind that research into the ‘effectiveness’ of any medium, object or activity is subjective in part, Romiszowski (1988, p325) discusses the many studies comparing the use of computers with so-called “conventional instruction”. At best (with some notable exceptions), only a small variance in performance has been found in these comparative studies. Johnston (1987, pp64-65) looks at 11 major review studies between 1972 and 1986 (Bangert-Drowns, Kulik and Kulik, 1985; Burns and Bozeman, 1981; Edwards, Norton, Taylor, Weiss and Dusseldorp, 1975; Hartley, 1978; Jamison, Suppes and Wells, 1974; Kulik, Bangert and Williams, 1983; Kulik and Bangert-Drowns, 1985; Kulik et al, 1980b; Kulik, Kulik and Bangert-Drowns, 1895; Niemic and Walberg, 1986; Vinsonhaler and Bass, 1972) in order to make a couple of generalisations about Computer-Based Instruction (CBI). Almost all of the studies were conducted prior to 1980; there have been significant changes in hardware and software, which may invalidate some software-specific research. Secondly, most studies at elementary level looked at drill and practice in maths. The computer was used for an average of 26 hrs: 15 minutes a day, four days a week for 26 weeks. The researchers usually used students of low ability. The conclusions reached by Yildiz and Atkins (and outlined in section 5.3 Call in the 1990’s), would suggest that these factors could bias the findings or make them very context-specific.
One of the major notable exceptions (as noted above) are the series of ‘meta analysis’ studies Kulik performed: one in higher education (Kulik et al 1980), one in secondary education (1982) and one in elementary or primary education (1984). All three meta-studies, which combined hundreds of separate comparative research studies, showed significant, if not very large, advantages for the computer-based materials, as opposed to the teacher-administered lessons. These results showing a declining effectiveness of CAI (Computer Assisted Instruction) across grade levels, according to the Kuliks, reflects age-related differences in instructional needs. Most elementary or primary level students would be involved in remembering facts and applying simple rules and formulas. These students would do well with structured drill-and-practice and instant feedback. Colleges have a wider range of learning outcomes and a variety of different instructional approaches. This would result in CAI not having a distinct advantage. Johnston feels there is some merit to this hypothesis, but concludes that it doesn’t fit with the secondary school findings. According to Johnston (1987, p66), it is likely that “the advantage of CAI rests more with instructional scope, sequence and design of the particular CAI program or simulation”.

The comparative studies have been subject to lots of critique, as some argue (such as Heinich, 1984 in Johnston, 1987, p65) that they make teachers feel like they are on trial, thereby inducing them to take extra effort on planning and implementing lesson materials, which masks or negates the research findings. Others (such as Clark 1984) argue the opposite, that the extra effort, time and instructional design skill invested in the computer-based materials results in superior lesson designs, which exaggerates the effect of the computer. Clark re-analysed Kulik’s study, taking out studies that were poorly designed and separating those where the teacher who was responsible for the development of CALL materials was the same as the conventional class teaching from those where different teachers taught the control classes (Clark, 1985, in Johnston, 1987). Clark found that when the same teacher acted as author and instructor the advantages were much reduced. From this, Clark argues that utilisation of a similar instructional design reduces the advantage of computer-administered lessons, as with his research on video and other media in the classroom. Computers “...make no more contribution to learning than the truck which delivers groceries to the market contributes to improved nutrition in a community.” (Clark 1985, in Johnston, 1987). Johnston (1987, pp101-102) summarises the findings of Clark and Salomon, 1985, regarding research findings on how specific media will instil different skills in learners. Although each medium will instil different intellectual skills, the knowledge gained by learners through different media will be the same (their findings concur with the results of Olsen and Bruner, 1974). According to Johnston, therefore, the issues regarding choice of media, revolve around cost, efficiency and learner preferences.

6.2 The Los Angeles Compensatory Education Study

One of the educational problems Johnston (1987, pp69-72) feels is both significant and difficult is that of compensatory programmes aimed at students who are deficient in basic skills. While computers are being used as a tool in many compensatory programmes in inner-city schools, especially those serving a minority population (Becker, 1984), can or does the computer serve as an aid or a hindrance?
In the 1970s, the Educational Testing Service (ETS) conducted a four year study (Ragosta, 1983). They utilised the Computer Curriculum Corporation (CCC) drill-and-practice curricula in maths, reading and language arts for Grades 1-6. Students, dependent on need, received 10-20 minutes daily of extra drill-and-practice. After one year, CAI students were compared with those classmates who received no extra drill. On curriculum specific tests of computational skill there was a very large difference or deviation, while on the standardised test,  they scored on average, the equivalent of a four month’s gain in their understanding. This advantage increased over the three years of the project. The conclusion was that, as reading and language are more complex subject areas, this would account for the minimal deviation in the study’s results, which could also possibly be due to the fact that all students received twice as much classroom time on language arts topics than math, so computer training had less to offer that was unique. The conclusion after finding a large variability between groups was that groups vary in their needs. The software itself is concluded to have impacted on the results. It was evaluated by LA teachers as being insufficient. This is suggested to have not been sufficient to challenge higher level (older) students who ‘outgrew’ the software’s capabilities / tests early on in the experiment.
6.3 Cuban’s study of educational innovations
Cuban studied previous educational innovations over a period of 110 years (which included film, radio and TV) and found that none of these made any major impact or change within American education. Cuban suggested that deeply held cultural or societal beliefs about what knowledge was, how teaching be done, and how children should learn, maintains the stasis in education. These deep beliefs will ensure that policymakers, administrators, managers and teachers will not deviate from prescribed courses and that these courses are guided by the broader role of schools to "inculcate into children the prevailing social norms, values, and behaviours that will prepare them for economic, social, and political participation in the larger culture" (Cuban 1993, p249, in Warschauer, 1999, p40). Warschauer continues the discussion of Cuban’s study, by concurring with the cultural critics (as discussed under 5.4 CALL in the 21st Century). Technologies in schools are almost always carried out in a ‘top-down fashion’, leaving in place the traditional concept of teacher-centred instruction.

The radical pedagogues (Shor, 1987; Freire, 1990; Hooks, 1989, Luke & Gore 1992 in Snyder, 1998, p12) add to this line of thought. They argue that change in computer-based language environments is often challenged on two levels of conservatism: that is, the fear that computers will ‘dehumanise classrooms’; and scepticism that computers are capable of supporting changes in the values surrounding teaching and learning. In order to succeed, therefore, there must be multiple minds or thoughts travelled simultaneously, those of the teachers, the students, the computer learning environment itself, as well as the broader political environment within which the school’s social and educational policies are made. Possibly also at either regional or national levels.

7.0 Conclusion

“A new breed of multimedia storytellers, enchanters and guides will build for us pathways and superhighways through banks of information and libraries of sights and sounds”

(Ambron and Hooper, 1988, pvii).
The computer will take over everywhere from the operation of thinking, leaving the brain to lie fallow... People are becoming increasingly zombie-like. It looks as if their brains have been removed and they are merely functioning on their spinal cords (Browne 1996, p42, quoted in Brown, 1999, p48).

The views are many and extreme. The debate has been long and passionate. From the 1950’s and 1960’s, through to the 1970’s, where the focus in CALL was on empiricist theory and behaviourism as an educational theoretical foundation. Then to the 1980’s, where the advent of the personal computer, accompanied by developments in the field of second language teaching, led from a generalistic or ‘naive’ approach within the research to a more ‘atomistic’ or comprehensive study of the characteristics or components that fit together to create a bigger picture. The subsequent move in the 1990’s to the Freirean focus on dialogue as educational catalyst and the large number of Internet or distance ‘collaborative projects’. The present day, with a dialectical cultural context of ‘neophilia’ and ‘neophobia’ serving as a foundation for the push towards computers are new, getting better all the time, they must be in the classroom. There is no longer any choice or option about it.

Technology in itself, cannot teach, any more than a car can drive itself from A to B. The teacher-learner relationship will then, survive. But should we pay heed to Papert and argue that there is a need for schools to change with the technology? Should there not be careful consideration and planning as to what the actual and/or perceived benefits of the choice for technology are? Should this decision-making process not include a careful deliberation as to what instructional design and pedagogical approach should be utilised? Burniske and Monke (2001) with their parable of the Technological Man and the Luddite Lion ask that we try to be both objective and ambivalent in our attitudes towards and about technology. Aim not to represent what we wish to see but see what is actually there.
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