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Abstract. The purpose of the paper is to discuss instructional and technological
developments based on the history of computer-based instruction (CBI). Historically, the
development of the CBI movement began in earnest at the end of 1960s and in the early 1970s. At
that time, computers, for the first time, began to be used in education, basically for teaching
language and mathematics. Historically, CBI emerged from the programmed instruction and
teaching machines of the middle of the 1950s. Educational computing began with a few large,
government-funded projects on mainframe and minicomputers. At this time, several projects were
developed to be utilized in instructional processes, such as PLATO and TICCIT. As a result, the
developments after the 1970s will be discussed regarding the CBI process so as to indicate new
instructional and technological developments as part of new learning technologies from past to
present for students and educators in schools.

Keywords: Computer-based instruction (CBI); learning technologies; instructional design
and technology (IDT).

Introduction.

It has been approximately 50 years since educators and computer scientists began using
computers for instructional purposes. During this time, remarkable advances have been made in
computer technology and its availability for instruction. Computer-based instruction (CBI)
emerged from programmed instruction and teaching machines in the late 1950s. There are four
distinct phases in CBI development and its search for acceptance in education. Each phase is
marked by its attitudes towards hardware and software needs, and towards the psychology of
learning, and by its interpretations of barriers to wider adaptation in schools. At this time, we can
talk about the age of CBI, the age of engineers, the age of acronyms, the age of titans, including
artificial intelligence in CBI and authoring languages and the testing of courseware, and the age of
small wonders as intelligent tutoring systems (Venezky & Osin, 1991). Educational computing
began with a few large, government-funded projects on mainframes and minicomputers. At this
time, several projects were developed to use in instructional process. For instance, the PLATO
project at the University of Illinois in 1960 was developed and eventually enabled CBI to integrate
text and graphics, providing instructors with one of the first programming environments for CBI
(Alessi & Trollip, 2001; Ipek, 2001).

After developing new technologies, educational computing created new instructional
applications in education. At this time, hundreds of research studies were performed attempting to
prove that using computers to teach something is better than using books, teachers, films or
traditional methods. CBI has been advocated by reviews of these studies (Kulik & Kulik, 1986).
Several meta-analysis studies have been completed by Kulik and colleagues. Intelligent CBI was
discussed as a new topic in addition to conventional CBI (Venezky & Osin, 1991). In the field of
computer-based instruction, personal computers were first used to support education for
individual learners in the 1980s, World Wide Web (WWW) technologies were first used to support
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e-learners in the 1990s, and mobile devices and wireless technologies were first used to support
education for mobile learners in the 2000s.

A history of CBI and Instructional Methodologies

Computer-aided instruction (CAIl) was used interchangeably with CBI and has gained
acceptance in educational settings from kinder garden classrooms through to graduate schools. In
general, CBI is the process of instruction, as instructional computer programs are defined by a
variety of names, as follows: computer—assisted/aided instruction (CAIl), computer-based
education (CBE), computer-assisted learning (CAL), instructional applications of computers
(IAC) and computer-based instruction (CBI).

In this paper, we prefer to use ‘CBI' because our emphasis is on instruction rather than
education, and because education is also a broad term. According to this approach, instructional
methodologies for effective instruction should cover four phases in presenting information, guiding
the student, enabling practice by the student and assessing student learning (Alessi & Trollip,
2001; Ipek, 2001). There are several instructional methods in CBI such as tutorials, drills,
simulations, games, animations and tests. CBI includes the following developments in history.
The period of Plato, Socrates and Aristotle includes perception and thinking for learning as Middle
Ages knowledge. When we reach the 20t century, Skinner talked about programmed instruction
and a teaching machine in relation to Pressey’'s work at Ohio State University in the 1920s,
construing it as a scoring machine. For this reason, Skinner - who had developed a widely accepted
theory of learning based on techniques originally designed for training rats and pigeons - become
interested (in the early 1950s) in machines that could implement his approach to instruction and
learning strategies. Skinner, for the first time, had the idea to develop CBI. Afterwards, a new
aspect of programmed instruction was considered on branching, initiated by Crowder in the 1960s.
Thus, the roots of CBI are based on the theory of operant conditioning developed by Skinner. His
theory was then applied to human learning (Skinner, 1954, 1963). Of course, and at first, CBI was
designed as a poor technique for all instructional processes. Taylor (1980) considered instructional
computing activities as a tool for both tutor and tutee. Computers can be used as a tool and teach
any content as a private teacher (tutor), and the computer itself can learn from the student (tutee)
and then teach content well, such as using Logo for geometry instruction.

CBI Methods and Instructional Programs

According to the model we have so far described, instructional programs include several
types of CBI programs. CBI programs are defined as tutorials, hypermedia, drills and practice,
simulations, games, animations, web-based learning and tests. There are various close
relationships between cognitive psychology and CBI processes. Thus, the constructivist approach
as a theory of learning was criticized for using computers and multimedia. Well-known educational
technology leaders in the constructivist corner of the triangle include Duffy & Cunningham (1996),
Jonassen (1991) and Schank & Cleary (1995). More moderate constructivist approaches have been
suggested by numerous educators. In the cognitive corner of the triangle, there are many educators
and instructional designers, including Rieber (1992), Reigeluth (1996) and Jacobson and Spiro
(1995), who have considered how instructional processes should depend on goals, learners and
content. According to them, instructional environments must include a combination of
behavioural, cognitive and constructivist approaches. In addition, in the behaviourist corner of the
triangle, educators and designers support much a more directed approach to instruction and the
use of the instructional systems in their design methodology. Today, designing CBI has changed
given technological developments, and changing needs and learning theories. However,
conventional CBI from Skinner to the present has seen new improvements such as intelligent CBI
methods, expert systems and other technological developments based on the history of CBI. These
new techniques can be defined as elements of CBI - for instance, hypermedia, hypertext and also
multimedia. Recently, the concept of ‘CBI’ has changed as interactive multimedia for learning with
new technologies has been introduced (Alessi & Trollip, 2001).

Tutorials: Tutorial programs aim to teach a subject in a course. In a tutorial, information is
presented and learner is guided through the initial use of information and skills. The learner
practices and then learning occurs. Tutorials, in their sequence and structure, include questions,
responses, the judgment of responses, feedback or remediation and learner control. It uses
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hierarchical, web and matrix structures for organizing skills and effective teaching. There are linear
and branching tutorials for the organization and sequencing of program segments.

Hypermedia: Today, hypermedia is becoming a common methodology that is delivered on
the Web, on CD, and on other digital media. Hypermedia is used interchangeably with hypertext.
Hypertext is a non-linear and non-sequential piece of writing in a text that was first defined by
Vannevar Bush in 1935, with the first publication of the idea in Atlantic magazine in 1945. Theodor
Nelson coined the terms “hypertext” and “hypermedia” in 1965 and he has acted as an evangelist
for the concepts ever since. His definition of hypertext is computer-supported non-sequential
writing. He created the Xanadu® plan and also sought to serve hundreds of millions of users
simultaneously by using a world-wide network (Horn, 1989). Hypermedia indicates the
technological point of developing multimedia and linking information resources. This is because
hypertext indicates nodes and buttons (links). Buttons represent the function of hypermedia.
Multimedia uses these functions to develop instructional materials by using video and sound for
presenting and learning content in instructional environments (Alessi & Trollip, 2001; Ipek, 2001).

Drill practice: Some methodologies can be defined as more constructivist, whereas others
are more objectivist in nature. Drills, like tutorials, more frequently represent objectivist
approaches. Drills are frequently used for practice on a course. They are not used for teaching
learners. In this way, students try to remember information and knowledge for problem-solving
when they use it. Developing a drill structure includes selecting items, questions and responses,
judging responses, and feedback in a flowchart. The drill programme should be about fifteen
minutes long so as to increase motivation by using games, cooperative learning, competitions,
setting reasonable and relevant procedures, displays and short drill sessions.

Simulation: Simulations are developed and perceived as being more interesting and
motivating than many other methodologies. They provide a better environment for learning by
using the computer technology in a real world situation. Simulations have advantages and
disadvantages based on the various types of simulations and conventional CBI design in learning.
Today, animations have been developed as a form of feedback in simulations to motivate learner
performances and display procedures in learning - that is, they present entertainment facilities as
well as learning strategies in classes. The factors in simulations are defined in terms of fidelity,
delivery mode, instructional strategy and other components including the objects, precision, type
of reality, sequence, solutions, time frame and role of the learner.

Instructional games: Games have a number of advantages for children as learning
environments. Many educators around the world consider games to be appropriate for young
people. In fact, games can be used at different levels, with very different types of learners. As well
as children, they are also used at college level for more mature students. Basically, instructional
games should provide clear objectives to make learning a reality and use sensory and cognitive
curiosity to maintain motivation. After providing all the necessary information, games offer reward
learning rather than luck, recognize the winner, clear the display, and then give a final message at
the end. Factors in games are defined in terms of goals, rules, players, equipment, directions,
constraints, penalties and choices.

Tools and learning environments: This aspect differs from the conventional
methodologies in CBI in three ways. First, the types of software discussed here are more varied and
difficult to define than most of the CBI methodologies. Second, much of the software indicated in
this paper reflects a more constructivist approach to learning and teaching. The constructivist
approach, for the first time mentioned in the 1990s, affects the learning process as a learning
theory, not as an instructional design (ID) model. However, without a strict approach, instructional
design models can be used to apply the principles of constructivist theory in learning and designing
CBI methods (Alessi & Trollip, 2001; Seels & Glasgow, 1998; van Merriénboer, 2007). Third, we do
not list and analyse the elements of tools and open-ended learning environments, as indicated by
Taylor (1980), such as tutor, tutee, nor the tools for using computers in classrooms. For designing
CBI programs, motivation and screen design procedures have been concerned with effective
teaching with computers. Recently, computers have been used as a tool for writing, drawing,
planning, calculating and communicating. At present, electronic performance support systems
(EPSSs), microworlds such as LOGO and learning tools, have become popular and assisted learners
in studying, organizing and understanding new skills. Jonassen (2000) has also defined them
differently, using a new term ‘mindtools’. The term enhances critical thinking and defines their use
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in a variety of situations and controlling learner. In addition, mindtools generally provide
collaboration and active and constructive learning, and are used in authentic learning contexts.
There is also concept mapping, semantic networks, expert systems and simulation tools. They can
be used as tools and as examples of learning environments and have been developed by
instructional technologists. The term ‘open-ended learning environment’ (OLES) was defined for
solving meaningful problems and learning from errors (Hannafin, Land & Oliver, 1999). The idea
was used as part of the constructivist approach at that time.

Tests: Assessment, as a phase of an instructional model, is an essential aspect of all quality
instruction as well as of instructional design models. This aspect deals with the construction of
tests and their administration. Computers can also assist in test construction by generating items
and performing item analysis. Today, computerized tests can be developed with web and Internet
tools, with various advantages and disadvantages, as well as for traditional test construction.

Web-based learning: This part discusses the use of the WWW, which is part of the
Internet, as a new method for delivering instructional materials for learning and teaching. Before
discussing this method, we can ask what the WWW is. We start with technical improvements and
explanations. The WWW was first used as part of the Internet which, in the 1960s, was called
‘ARPANET’ for the Army’s Advanced Research Projects Agency Network, to provide
communications with computers and people at the different locations in USA. The network began
with government and universities and then became commercial for those who wanted to take
advantage of it. Today, websites are developed for public or private use. Web-based learning
includes network standards, platforms, delivery instructions, communications, methodologies for
learning and integrating media or tools for distance learning, and managing and integrating
learning activities based on hypertext and hypermedia formats as well as multimedia components.

New Technologies with Multimedia Instruction

All new technologies for IDT were originally to be used for designing instruction in distance
learning, which includes e-learning, email, CD-ROM, DVD, the Web, Internet-based instruction
tools and other learning tools. With new technologies, the concept of e-learning as a part of
distance learning has developed new roles to define its functions based on different kinds of e-
learning. E-learning is an emerging technology for faster and more efficient knowledge
management and transfer. The various kinds of e-learning and their methods can be defined as
follows below.

Traditional e-learningis the basic way of creating e-learning modules. Rapid e-
learning emerged as an important trend from the e-learning market with the beginning of the
conversion and expansion tools of PowerPoint and Flash in 2003-2004. E-learning has been
expanding rapidly over the course of the last decade, with the notable drawback of the complexity
of its development. Rapid e-learning is a way to build e-learning courses. It provides for the very
quick transfer of knowledge, fast developing processes at a low cost and has a real impact on
performance.

Mobile e-learning (or ‘m-learning’) is e-learning taken mobile. It merges education with
mobile technology. Over the last decade, m-learning has moved from a small research field to an
array of relevant tools used by schools, workplaces, museums, cities and rural areas around the
world. It is also collaborative, like most other forms of e-learning. Interaction is fast and easy, and
so feedback and tips are nearly instantaneous. Another advantage of m-learning is compatibility.
One of the biggest incompatibilities is that of flash e-learning, with Apple's iPods and iPhones.
Flash simply will not run on the iOS. Format design is also an important activity for m-learning as
well as CBI screens. Screen and key sizes need to be taken into account, as well as the compatibility
of file formats and conventional CBI screen design.

If we are to look at the effectiveness and interactivity for flash e-learning, we may conclude
that that it is the way to go for our e-learning modules. Flash e-learning allows individuals to create
animated characters and immersive environments, simulate interactions, dynamically test
everything that is needed with feedback and create interactive learning games without expensive
programming. Companies such as U&I Learning (2012) use and recommend Raptivity for the
creation of Flash e-learning modules. This software creates didactic Flash animations based on
models, without any programming. There are over 200 animations ready for use or rapid-learning.
U&I Learning offers cost-effective, learner-friendly, customized asynchronous Flash e-learning
solutions that are globally scalable. These activities can be used effectively in distance education as
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a part of intelligent CBI design. The company deals with developing types of e-learning content.
Businesses traditionally focus on skills and human performance.

Blended learning, ever more valued by companies, refers to a mix of different learning
environments. It gives learners and teachers a potential environment in which to learn and teach
more effectively. Teachers can combine multiple teaching methods. For instance, they could give a
face-to-face class to present content, and then follow up with materials online. Another possibility
lies in integrating e-learning with a Learning Management System (LMS) using computers in a
physical classroom, along with face-to-face instruction. In addition to these developments in CBI
and distance education, instructional games as a method of CBI — called ‘serious games’ — can
serves as more than pure entertainment. This indicates the use of technologies for industries like
defence, education, scientific exploration, healthcare, emergency management, city planning,
engineering, religion and politics, as well as military industries because of their higher costs. Rapid
production and rapid instructional design models can be used effectively in gaming technology
today.

Instructional Design and Technological Issues

In the field of IDT, new trends and issues have been considered recently as well as human
performance, rich media and practice. The definition of the field is based on the psychological
foundations of instructional design and the audio-visual instruction movement during World War
I1, including instructional technology developments, films, instructional TV and instructional
design models and systems approach in the 1960s and 1970s. At that time, many scholars such as
Skinner, Gagne, Merrill, Bloom, Tyler, Briggs, Mager, Finn, Miller, Glaser, Dale and Berlo, have
made contributions in developing instructional design (ID) and instructional technology (IT). In
recent years, rapid advances in computer and digital technology and new learning technologies in
CBI, including the Internet, have led to a rapidly developing interest in - and use of - these media
for instructional purposes (Reiser, 2007). In the 1980s and 1990s, several instructional design
models and the effects of learning with technology were discussed and effectively used in
classrooms and industry. Several ID models introduced by Dick and Carey (2005), Seels and
Glasgow (1998), van Merriénboer (2007) (holistic design and complex learning, 4C/I1D) and others,
have been developed and used in CBI design over the last four decades.

The ISD approach includes, analysis, design and development phases. The analysis phase is
often called ‘front-end analysis’. During front-end analysis, a needs assessment or analysis is
performed to determine and articulate the business unit or customer's learning, training and
performance needs (DeSimone, Werner, 2012). In addition to a generic model, the ADDIE model
has five phases, including analysis, design, development, implementation and evaluation steps. The
ADDIE model is widely used in designing CBI lessons. Basically, each ID model in the field of IDT
uses similar steps for instruction and CBI programmes. ADDIE first appeared in 1975. It was
created by the Centre for Educational Technology at Florida State University for the US Army and
was then quickly adapted by the entire US armed forces. Thus, we also attended our first
presentation on CBI given by Merrill and his colleagues in 1989 at the University of Pittsburgh,
which dealt with learning emergency help for the Army during war by using interactive video and
CBI design programs. The presentation was very interesting for the field of IDT. Today, new
learning technologies support more and more instructional design procedures so as to develop
efficient and effective learning environments for schools and industries as well as military
education.

Conclusion.

Instructional technologies and their use at different educational levels and in different
sectors are to be started effectively for different working areas. In this way, there are so many high
quality materials that are used in our classrooms. Conventional CBI generates new learning
environments with instructional design approaches and e-learning technologies. Elements of CBI,
including hypertext, hypermedia and multimedia, produce effective learning strategies as a part of
artificial intelligence and expert systems. The IDT field helps in developing new learning materials
in schools, industries and the military as well. Although teaching and learning conditions have
changed, the effects of CBI continue to develop human performances and learning characteristics
by the use of new learning technologies in classrooms and businesses. Today, traditional CBI has

2345



http://www.nwlink.com/~donclark/hrd/learning/id/4c_id.html�

European Researcher, 2013, Vol.(59), N¢ 9-2

extended to knowledge management systems to develop web-based learning, e-learning, distance
education and online systems, from face-to-face learning to virtual classrooms. As a result,
instructional developments based on CBI theories will continue, in lifelong learning programs, to
solve instructional or non-instructional problems in schools and societies. IDT approaches may
produce new methods of instructional design by means of e-learning tools and rapid instructional
design with technologies for multimedia learning and future network design systems.
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AnHoTtamua. llenp nanHOM paboThl — U3YYUTH O0Opa3oBaTeNbHBIE U TEXHUYECKUE
pa3paboTKH, OCHOBAaHHBIE Ha HcTOpUHN KoMmnbioTepHOro ooyuenus (KO). Mcropuuecku, pa3BuTue
aBrxkeHusa KO Hauvasoch B KOHIE 1960-X — Hayasle 1970-X IT. B TO BpeMs KOMIBIOTEPHI CTaIN
BIEPBbIE HCIIOJIB30BaThCA B 00OpPAa30BAaHUU, B OCHOBHOM [ OOy4YeHUs A3bIKAM U MaTeMaTHUKe.
Ucropuueckn, KO pa3Buioch U3 MpOrpaMMHUPYEMBIX O0y4YalOIINX MalIUH CePeAUHBI 1950-X IT.
OOyueHme ¢ IOMOIIBI0 KOMIBIOTEPOB HAYAIOCh C HECKOJIBKUX KPYIHBIX IPOEKTOB IIEHTPAIbHOU
9BM u muHu-9BM, huHaHCHpPYyEMBIX IIPABUTEIBCTBOM. B 3TO BpeMs HECKOJIBKO IPOEKTOB, TaKue
kak PLATO u TICCIT crasu paspabarbiBaThCA JJIs HCIOJIB30BAHUSA B IIpollecce OOydeHUs.
B pesysprare, pa3paboTKy Iocsie 1970X IT. OyAyT obcykaaThcs B oTHOIIeHUHU Inporecca KO s
OTIpe/ieJIeHUsI HOBBIX 00pa30BaTeNIbHBIX M TEXHUYECKUX Pa3pabOTOK KaK YacTh HOBBIX
00pa30BaTeIbHBIX TEXHOJIOTUH /IS CTY/IEHTOB U IITKOJIPHBIX YUUTEIEH.

KiroueBbie ciioBa: kommbioTepHoe obOyueHue (KO); obpasoBarespHbIE TEXHOJIOTHU;
nelaroruyeckoe npoexktupoBanue u rexuosorus (I1I1T).
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