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WAYS TO REALISE THE CONCEPT
OF DIGITAL INTEGRATION IN EDUCATION:
DESIGN AND TEACHING-LEARNING

Nurutdinova A.R., Dmitrieva E.V., Amirova G.G.

Future generations will need more than just mastery of subject mat-
ter, they will need mastery of learning. The presented study outlines some
major changes we expect to make over the next decade, including shifts
from teacher-centeredness to student-centeredness and the increasing
use of technology-enhanced learning. The outcomes of learning must be
reviewed, reformulated and approaches to higher education design and
delivery revised to match. The research paper states that the training
process should be the whole spectrum of competencies, as well as the
research activity. The research study advocates the re-examination of the
many pressing and critical issues facing our universities. The research
aspects are intended to assist academics, educators and policy-makers
in a process of critical reflection of the outcomes and effectiveness of our
practices in providing higher education to the present generation in re-
lation to the demand of an industrialised Russia 2020. Research aspects
were selected from a variety of areas important for this critical reflection.
In the presented research issue we tried to pull together case observa-
tions, analysis of local scenarios and new imperatives of university so
as to attain viability and comprehensiveness these include their research
and development (R&D), human resource development and foresight on
the use of electronic technology and innovative “products” packaging as
an alternative instructional mode to enhance the teaching-learning pro-
cess. Universities 3.0 must be prepared and able to deal effectively with
the three basic perspectives confronting them. The resulting scenario,
the Cybernetic Campus, is the reform of the Knowledge-Research-Busi-
ness that is integrated with, and accountable to, the public that hosts it.
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Purpose. The main purpose of this research paper is the attempt to
apply situational analysis, built on formally different grounds, however
trying to take into account the subject requirements. Since it is clear from
the stated aim, it is triune that includes both professional and language
education, which implies the whole spectrum of communicative compe-
tences, as well as the research activity.

Methodology. The purpose and problems of the research have de-
fined the choice of methods. The methods used in the presented research
paper include analysis of literature, the study of monographic publica-
tions, scientific articles and papers on the research problem. Material
was identified mainly by reference searching and electronic literature
searching using as search terms higher education, rationales for higher
education integration, etc.

We can highlight the following group of methods. the general scientif-
ic methods are represented by the following kinds. systematic approach
(to analyse and synthesize theoretical and empirical materials), the di-
alectical approach allows addressing the causes of contradictions, the
generalization approach is required throughout the study for the formula-
tion of conclusions and allows us to generalize and systematize the study
of theoretical and empirical material; the induction method is used to
study the induction of theoretical and empirical information at all stages
of the research, the deduction method enables the transition from general
to specific provisions of the findings and phenomena.

Results: Based on the dramatic changes in higher education, many
approaches to improving curricula are mandatory and experimental in
nature, control forms in the learning process are analyzed freely and are
not always taken into account. Ideally, the curriculum should be support-
ed by the scientific research of a specialist in professional language at
a certain stage in a particular country. Then the final control will com-
bine objective and subjective forms of evaluation. In this respect, the
requirements of a modern postgraduate education system, as well as the
wishes of graduate students and employers, must be taken into account
when developing future training materials and training programs. As the
main result of the study, we are considering the possibility of creating a
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“cybernetic campus” as a transformation in the commercialization of
research and the competitive knowledge development that are integrat-
ed and accountable.

Practical implications. The results are important in the preparation
of master s educational programs in the variable part, and also used in
the preparation and development of teaching aids and courses in foreign
languages for magistracy.

Keywords: learning society; dependent capability, knowledge busi-
ness, knowledge building; negotiate learning; facilitate learning; inde-
pendently capable individual; educational resources; the objective/sub-
Jective assessment forms, innovative teaching-learning models, course
requirements, technology-enhanced learning; a communication problem.

CIIOCOBbBI PEAJIM3ALIIMUA KOHIEIILIUN
[A®POBOI UHTETPALIMU B OBPA3OBAHUMU:
INPOEKTUPOBAHHUE U OBYYEHUE

Hypymounoea A.P., /Imumpuesa E.B., Amupoea I'I.

byoywum nokonenusm nompebyemcs He moyvbko osiadeHue npeo-
Memamu; um Hy*cHo oeradems obyuenuem. B npedcmaenennom uc-
Ce008anUl U3NA2AIOMCS HEKOTNOPbIE 8AICHbIE USMEHEHUS, KOMOopble
02ACUOAIOMCSL 8 MEUeHUe CTLe0VIoe20 0eCAMUIemuUs, 8 MOM YUCTLE U3-
MeHeH s O OPUEHMUPOSAHHOCIU Yuumesel 00 yPOGHs CHyOeHmcmea
u 6ce boee UUpoKoe UCHONb306AHUE 00YUEHUS C UCHOTb30BAHUEM MeX-
Honocuu. Pe3ynemamul 06yueHus 001CHbl ObiMb nepecmMompenbl, ne-
pepopmynuposansvl u no0xXo0sl K pa3pabomke u npedCmasieHuio 8bic-
we20 0bpaz068ans nepecmMompeHsvl 8 COOMeemcmauU ¢ mpedosaHuamu
cospemennocmu. B nayunoii cmamve 2o6opumcs, umo yueOHwlii npo-
yecc 00Ndicer 0OX6ambl6amb 6eCb CHEKMpP KOMREeMeHYUl, d MAaKice uc-
cnedosamensvekyio oeamenvhocms. Hcecnedosanue omemausaem ne-
PEeCMOmp MHO2UX AKMYATLHBIX U KPUMUYECKUX ONPOCOB, CIOAUUX
nepeo Hawumu ynugepcumemamu. Mccnedosamenvckue acnekmeol npu-
36aHbL NOMOYb AKAVEMUKAM, NPEN0OABAMEINSIM U TUYAM, ONPeOesio-
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WUM ROTUMUKY 00PA308AHUSL, 8 NPOYECCe KPUMULECKO20 OMPANCEHUs.
Pe3yIbmamos u d¢hpexmusHocmu Haulell NPAKmuKy 8 npedocmasie-
HUU 8bICUUE20 00PA308ANUSL COBPEMEHHOMY NOKOLEHUIO 8 CE513U CO CNPO-
com Ha npomvlutienno pazeumyto Poccuro 2020. Uccredosamenvckue
acnekmsl ObLIU 8bIOPAHHBIX U3 MHOXMCECNBA 00acmel, 8ANCHBIX O/A
MO0 KPUMUHECKO20 OMPANCEeHUsI 00PA308aMeENbHOU NOAUMUKU. B
npeoCcmasieHHOM HAMU UCCIe008aHUL Mbl HONBIMAUCL 00bEOUHUMND
HaOMOOEHUsL 30 CUMYAYUAMU, AHATU3 0OPA308AMETbHBIX CYEHAPUES,
4mMooObL QOCMUYb HCUSHECHOCOOHOCTU U ROJIHOMbL, BKAIOYAS UX UCCTLe-
dosanus u pazpabomku (HUOKP), pazeumue uenoseueckux pecypcos
U NPOCHO3UPOBAHUE UCNONB308ANHUSL INEKMPOHHBIX MEXHONOSUL U UH-
HOBAYUOHHYIO YNAKOBKY «NPOOYKNOB» 6 KAUeCmae albmepHamueHo20
YuebHo20 pedicuma O0nsl nosvlulenus yueonoeo npoyecca. Yuueepcu-
memul 3.0 0ondicHbl ObIMb NOO2OMOBGIEHbL U CNOCOOHBL IPHEKMUBHO
pewams mpu 0OCHO8Hble NEPCNEeKMUBbL, COosiuue neped HUMU.

ILenv. Ocnosnas yenb HayuHO20 UCCTIE008AHUSL - NONLIMKA NPUME-
HUMb CUMYAYUOHHBIL AHATU3, NOCMPOCHHBIN HA (HOPMATLHO PAZHBIX
OCHOBAHUSX, C NPUHUMASL 60 GHUMAHUE CYObEeKmueHble Mmpedbosanus
cospemennocmu. Takoe mpueduncmeo gxoyaem 6 ceds Kax npogec-
CUOHATIbHOE, MAK U SI3bIKOBOE 06PA308aHe, YO NOOPA3YMesaent 6eChb
CREKmp KOMMYHUKAMUBHBIX KOMNEMEHYULL 80 83aUMOCES3U C UCCTe00-
8amMenNbCKOU 0esamenbHOCbIO.

Memoo unu memooonozus npoeedenus pavomel: [lenv ucciedosa-
HUs onpedenuaa 6b100p Memooos. Memoovl, uchonv3yemvie 8 npedcmas-
JIEHHOTU UCCTIe008AMENLCKOU pabome, GKIIOYAIOM AHANU3 TUMEPAMYPbL,
uzyueHue MOHoepapuuecKux nyoruKayuil, HAy4HbIX cmameu u cmamet
no npooneme uccaedosanuil. Mamepuan 6wl udeHmuduUYUPOBaH 2nas-
HbIM 00pA30M nymem NOUCKa CRPABOYHOU UHDOPMAYUU U DLeKMPOHHOLL
JUMEPAMypbl ¢ UCHOTb308AHUEM 8 KAUecmae YCI0GUL NOUCKA GbLCULE20
00pa3o6anist, 0D0CHOBAHUL UHMESPAYUU BbICULE20 0OPA308AHUSL U M. O.
Mot moodicem svloenums Credyiouyro epynny Memooos. oouue HayuHvle
Memoobl NPedCcmasiervl CLe0VIOUUMU BUOAMIL: CUCMEMAMUYECKULL N00-
X00 (aHAU3 U CUHmMe3 MeoPemUYecKUX U IMIUPULECKUX MAMEPUATOB);
ouaneKmuyeckutl no0xoo (N0360Jsem YCmpaHums NPUYUHbL NPOMUBOPE-
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YUil); HA NPOMSANCEHUU BCE20 UCCLE008aHUs mpedyemcsi 0000w aouuil
n00xX00 07151 POPMYIUPOBAHUSL 8bIBOO0E U 0OODUEHUIO U CUCTEMAMU3A-
YUY UBYHEHHO20 MEOPEMUUECKO20 U IMNUPULECKO20 MAMEPUAd; Memoo
UHOYKYUU OJis U3YHEHUs MeoPemUu4ecKoll U IMNUPUYEcKou ungopmayuu
Ha 8cex 3Manax Uccied08anus; Memoo 0e0yKyul no3eoisen nepeumu
om 00ue20 K KOHKPEmHbIM NOTONCEHUSIM Pe3YIbImamos.

Pesynvmamot: Hcxoos uz pe3kux usmenenutl 6 gvlcuiem 00pasosa-
HULU MHO2UE NOOX00bl K COBEPULCHCINBOBANUIO YHEeOHBIX NPOSPAMM 516~
JSIHOMCS 00513aMeNbHBIMU U IKCNEPUMEHIMATIbHBIMU NO CE0ell NPpUpooe,
a ¢hopmel KoHmpons 6 npoyecce 0OyUeHUs: AHATUIUPYIOMCS C80O00-
HO U He ce20a yuumvlearomcs. B udeane yuebnas npoepamma 0onoic-
Ha NOOMEEPICOAMbCSL HAYYHBIMU UCCTEO0BAHUSIMY CREYUATUCTNA 1O
npogheccuonHanrbHoMy A3bIKY HA ONPEeOeleHHOM Mane 8 KOHKPEmHol
cmpane. Toeda okonuamenvuwlil KOHMPOIL Oyoem cowemanv 0ObeK-
mueHvle U cyovekmusHvie Qopmuvl oyeHku. B smom omnowenuu npu
pazpabomie npedCmosuyux yeOHbIX Mamepuaios u npoepamm no02o-
MOBKU HeOOXOOUMO YUUMBIBAb MPeDdOBAHUsL COBPEMEHHOU CUCTEMb]
NOCIEOUNIOMHO20 0OPA308AHUSL, A MAKICE NONCELAHUSL ACNUPAHMOS U
pabomoodamernell. B kauecmsee 0CHOBHO20 pe3yIbmama Uccie008aHus
Mbl paccmampugaem 803MOAICHOCMb cozoanue «Kubepnemuueckozo
VHUBEPCUMEMCKO20 20POOKA» KAK NPeodpasosanue 6 KoMMepyuaiu-
3ayul UCCLe008anULl U CMAHOBNEHUU KOHKYPEHMOCNOCOOHBIX 3HAHUL,
KOMOpble UHMe2PUPOBAHbL U HOOOMYUEHHbL.

Oénacme npumenenusn pesyromamos: Pesyiomamuol ucciedosa-
HUSL 8AJICHBL NPU COCMABLEHUSL MASUCMEPCKUX 00PA306AMENbHBIX NPO-
2PAMM NO 8APUAMUBHOU YACMU, A MAKIHCE UCTIONb308AMb 8 NPOYECcce
Nn0020MOBKU U pa3pabOmMKU Y4eOHbIX NOCOOULL U KYPCO8 HA UHOCTPAH-
HbIX A3bIKAX O/I51 MASUCTPOB.

Knouesvie cnosa: nayunoe ooujecmeo,; 3a6UcCUMble B03MONCHOCTI
KOMMepYUATU3ayus 3HAHULl, NOCMpPOeHUe 3HAHULL COTACOBAHHOe 00)-
yeHuu, cooelicmeue 00yYeHUr, UHOUBUOYATbHBLE CHOCOOHOCTU, UHOU-
8UOYAIbHbLIE 00PA308AMENbHBIE PECYPChl; 00bEKMUBHBLE/CYObEeKMUBHbIE
Gopmbl Oy eHK,; UHHOBAYUOHHBLE MOOEU 0OYUeHUsL U 00YHeHUs:, mpebo-
BAHUSL K KYPCAM; YCOBEPUEHCMBOBAHHOE 00y HeHe, npodiema 0bujeHus..
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Introduction

The definite form universities all over Russia ought to take in deal-
ing with the realities of the 21* century is a subject of immense inter-
est. This new form must be moulded by the desire to be contemporary,
forward-thinking and societally relevant. To meet new needs and situ-
ations amidst our complex and dynamic mature of higher education to-
day, the emergence of the innovative tendency University 3:0 is simply
inevitable. Many academicians respond to change with anxiety because
it involves redefining value and transforming the “academic culture”
[1] of the university; the universities are confronting daunting new
challenges, therefore, are forced to deal with these pervasive changes
in order to meet the demands of the times: the relevance of their study
programmes to social and economic needs, their role in social, econom-
ic and political activities, etc.

The real challenge for the University 3:0 is to remain contempo-
rary; it must preserve what is most valuable in its traditions, while at
the same time introducing the changes required by a dynamic society.
Universities 3:0 must ask which changes they must take, rather than
whether or not change will be required [7]. Meaningful and significant
change must involve innovation, that is the purposeful action taken
to accomplish something new; to achieve this, universities must cre-
ate environments that encourage innovative thinking and risk taking.
Changes involves careful planning and should not be left to chance.
The successful change can only last to benefit the university and the
academia of it is supported by proven strategies for implementing and
sustaining change. Therefore, in any attempt to transform the work phi-
losophy of academia, universities 3:0 must have a well-defined mission
with a diversity of goals and objectives. Each academic unit then will
have a responsibility of developing its own quality assurance mecha-
nism to fulfil the necessities of the university 3:0 quality standards [9].

The critical importance of higher education to the economic devel-
opment of the nation is now widely recognised. High-quality basic re-
search at university and high-quality industrial development work are
prerequisites for one another. To meet the needs of the people in the
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contemporary world, a prime goal for a university 3:0 is the develop-
ment of competence: competence to develop the innovative capacity
of industry, competence to stimulate the vitality of university’s own
R&D, and competence to participate and contribute to national eco-
nomic development.

Universities offering postgraduate education must now deal with
increasing student costs, rising universities expenses, demand for ca-
pable, flexible and adaptable postgraduates, and the power of new elec-
tronic technologies. The universities can no longer cite traditional ac-
ademic imperatives (i.e. the search for truth and knowledge) as reason
for ignoring the economic realities of their host communities. Doing
more, in a bid to boost the productivity and reduce cost, is not suffi-
cient. Society and professional demands have resulted in a need to
re-examine and re-oriented commitment and practices in Universities
of higher and postgraduate learning. Employers are concerned about
the ability of graduates and postgraduates to cope with the pressure and
complexities of working in a rapidly changing, competitive environ-
ment. They demand proficient and efficient graduates and postgraduates
that are critical thinkers, innovative, flexible, well-rounded, self-reliant,
ethical, entrepreneurial, etc. This challenge and its associated issues
were explicitly addressed and taken to task when establishing Univer-
sity of Management “TISBI”: we must not simply expand education
but actually, change it. Not only the curricular but the delivery systems
and instructional structures must be redesigned if our education system
is to be adequate to its social responsibilities. Education now must be
socially relevant. It will have to be practically oriented and sensitive
to social needs, not just the demands of today and tomorrow, but those
of an unfolding future whose details cannot be anticipated [14].

In a similar vein, the University must be asserting, amongst others,
the following aspiration: ... the University is presented with the op-
portunity, through the devising of innovative curricula and academ-
ic programmes and structures, to define the profile of a new breed of
postgraduates: professionals who are technically competent in new and
rapidly changing fields of knowledge, who have a keen and contem-
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porary understanding of the interdisciplinary convergence of different
technical areas and their implications, and who at the same time un-
derstand in a truly modern way the broader human, social and cultural
context within which their professional knowledge and activities are
grounded... it follows that a desired postgraduate profile is one that is
based on the development of the individual as an autonomous but co-
operative member of society [14].

Further to meet the challenges of capable, flexible and adaptable
postgraduates, a university must also extend its education services to
greater numbers in order to address manpower needs. This includes
continuing education to retrain and /or upgrade the skills of the pres-
ent workforce. In doing so, must also deal with rising institutional and
student costs. Developments in electronic technologies, with the power
and potential to enhance learning, education and reduce costs, and more
variable to the equation. The core business must, therefore, be re-ex-
amined and its processes re-engineered to “optimise the equation”.

The core business of the University 3:0 is knowledge: its creation,
stewardship, packaging, dissemination and application. Furthermore,
this business is an integral part of society, i.e. it is an economic en-
deavour in so far that societies are complex economic systems — and
its therefore subject to the same economic realities as other business-
es in the community. In as much as it is a human endeavour, it is also
subject to the common values and aspirations of its host community. Its
products must therefore be of high quality, affordable, accessible and
socially relevant. This is quite in contrast to the view of the University
3:0 as one that subordinates everything else to the academic freedom
of impartial search for truth and knowledge (the traditional academic
imperatives), economic realities notwithstanding. In fact, in this view,
such as university must be insulated from pressures that can threaten
its undertakings, e.g. the objectivity of its members should never be
compromised by as paltry a concern as money.

There is something uncomfortably incongruent, however, in requir-
ing insulation and detachment from a community in order to be of value
to it! To be sure, the insulation and detachment are not total; after all,
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members of the university live alongside other members of the com-
munity. Their efforts will, therefore, not be as impartial and objective
as one might believe — the values and aspirations they share with their
neighbours will influence their academic judgments. But despite this,
their allegiance and accountability are only to the academic imperative!
The university as an integral part of society, on the other hand, must
clearly be accountable to its host community.

The Knowledge Business viewpoint also changes how we look at
postgraduates. They are no longer viewed as “raw material” that the
university turns into products (graduates and postgraduates), but con-
stitute its clientele. The University’s products are knowledge products:
courses, expert consultation/facilitation/supervision, accreditation, in-
deed the entire learning programme and environment. The higher edu-
cation imperative now is the creation of a range of such products that
offers something for everyone — the support for a learning society [2].

The Knowledge Business represents the processes that turn inputs
(knowledge, expertise, etc.) into consumer outputs. These are under
considerable pressure to change as they try to deal with unacceptable
levels of postgraduates’ costs and universities expenses, emphases on
research and postgraduates learning outcomes (social relevancy), and
the power of new electronic technologies [4]. Change will be necessary,
not only to remain competitive, but to survive. However, increasing
productivity and reducing costs is associated administrative process
alone will not be enough [7], major cost savings also come from pro-
ductivity and value-added innovations in the academic area. Where
necessary, the scholarships of higher education (Knowledge-Curric-
ulum), research (Researchers—Knowledge) and application (Knowl-
edge-Application/Clients) must be redefined and their associated pro-
cesses reengineered. The focus will be on higher education aspects of
the business: the changes in education philosophy and approaches, and
the use of technology-enhanced learning.

The identical format of final control for higher education has not
been established yet, and hardly ever possible due to the variety of the
preparation programs and specializations [2]. Postgraduates are offered
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their own final examination, which assesses the knowledge, abilities,
skills and competencies stated in the foreign language program for each
University. Nevertheless, the educational process control includes the
continuous monitoring not only the students’ knowledge, but also the
analysis, evaluation and training materials and, if necessary, their pos-
sible adjustment [9].

Results

Computer-based information handling is now rich and diverse. We
are no longer restricted to text and graphics, just as easily, we can
capture, create, change, store, communicate and present high-quality
images, audio and full-motion video. Digital audio and video have de-
veloped to a stage affordable on microcomputer platforms. Digital in-
tegration of these different media allows human-computer interfacing
characterised by rich and natural presentation, and high interactivity.

Systems that organise large volumes of multimedia resources, pro-
vide for their efficient and flexible search and retrieval, facilitate the
interpretation of data (e.g. visualisation), and allow for their arbitrary
composition (authoring) for structured or free-form interaction, have
also grown in sophistication.

Digital media integration, computers and communication systems de-
fine a new media to store and organize information for instant access, cor-
relation, and assembly. The development of ECs using the new media is
advocated. In the long run, this will not only facilitate their maintenance,
but also provide significant opportunities to realise new teaching-learning
paradigms and support international co-operation in education.

Assuming new media ECs become available, teaching-learning
can take on new forms. In particular, through use of technology to
provide learning resources and the learning environment supporting
learner-managed learning, we can shift towards the learning culture
described earlier. The relationship between educators and postgradu-
ates would correspondingly shift from teacher-postgraduates to facilita-
tor-learner. Academics will spend less time teaching, and postgraduates
will spend more time learning! More of staff efforts will be directed to
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creating and maintaining high quality learning resources, and the nec-
essary research, development and services to keep them in the forefront
of their disciplines. The specific modes that new media resources make
possible are outlined below.

Computer-Assisted Learning (CAL). Early the problems with CAL
including restrictive test-based interfaces, rigid instruction structures,
and labour-intensive authoring, have dissolved in the face of new me-
dia and development in multimedia authoring systems. CAL today sup-
ports more exploratory learning (navigation through the EC space) and
freer interaction, putting the responsibility and control of the learning
process in the hands of postgraduates.

Electronic Lectures. Teaching itself (teaching is not altogether
eliminated) will drastically alter in form with the new media. Visu-
alise a lecture that presents material not on the blackboard or over-
heated projectors but on the computer screens of postgraduates’ lap-
tops plugged into the communication network with hypermedia server
serving multimedia AEs. Postgraduates screens will essentially mirror
the lecturer’s computer screen windows containing lectures outlines or
notes for the lecture’s use. The lecturer is interactive, not only in the
traditional sense that postgraduates’ raise their voice to interrupt with
a question or comment, but also in the sense that students may point-
and-click various parts of their screens (resulting in visual cues on the
lecture’s monitor) to raise questions or request further explanation or
examples anonymously. This type of interaction can be significant for
postgraduates who otherwise may be reluctant to raise questions for
various reasons, including culture-related reasons (as in Eastern cul-
tures where the regard for elders and teachers frequently translate into
respectful silence or where consciousness of existing stereotypes leads
to the same result). Visualise further that the entire electronic presenta-
tion, including the lecture’s voice and perhaps a small video window of
the lecturer, is being digitally recorded. In a sense it becomes CAL ma-
terial (authored on-the-fly), which may be continually refined through
post-editing and instantly accessible to postgraduates for playback at
any convenient place and time!
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Distance and Open Learning. Through wide-area networks
(WAN:Ss), access to education will not be restricted by geographical
constraints. Prospective postgraduates will be able to navigate through
a menu of educational offerings, select pre-packaged programmes or
negotiate a path through modular offerings, and register for approved
study programmes. Each student’s approved course of study (pre-pack-
aged or negotiated) may be encapsulated in computer-managed pack-
ages with automatic monitoring of progress. Registered postgraduates
will be able to access ECs from their workplace or residence, and the
pace of learning will be under postgraduate students’ control (signif-
icant for part time studies, for example). The electronic lecture de-
scribed above, there is no need for students to be in the same room —
the lecture may in fact be broadcast over a WAN, i.e. distance learning,
while still retraining essential interactivity between lecturer and stu-
dent. Part-time students need not worry about missing lectures because
of timetabling constraints as they can be replayed at any time.

(Global) Group Learning. Computer networking makes it unnec-
essary for groups of people to be geographically collocated for group
instructions. Group discussions can occur in real-time (computer con-
ferencing) or offline (electronic discussions or e-mailing). Postgraduate
students can communicate with lectures and tutors, ask questions or
discuss some issues, obtain assignments, hand-in or demonstrate their
work for assessment, etc. Frequently asked questions may be complied
in the way that allow answers to be automatically generated without
human intervention in response to common quires. Equally important,
free format discussions with peers (who may be internationally distrib-
uted) can develop critical thinking abilities. Various levels of anonym-
ity can be supported, so that opinions and issues, general or technical,
may be raised without fear of reprisal or ridicule.

Other innovative teaching-learning models will no doubt emerge as
the academic community and students gain knowledge and experience
in using new media. It strengthens stem for having a single system that
integrates diverse technologies including multimedia, CAL, computer
conferencing and discussion, and distance teaching and learning.
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Globalising Educational Resources. In principle, the educational
programme design makes few assumptions about the size of the EC
source, its coverage or physical location of resources. The source may
be small (e.g. serving only a sub-discipline in one university) and local-
ised (e.g. because of the language), or conversely large (e.g. covering
multiple disciplines), distributed and internationalised (e.g. multi-lin-
gual, involving many participating institutes). Distribution and global-
ising would bring additional benefits in two major respects:

Creation and maintenance of ECs. The academic community is a
global community and subject expects are geographically dispersed.
No single institution is likely to have faculty profiles that stretch the
breadth of any given discipline. International participation in the cre-
ation and maintenance of ECs distributed close to where subject experts
are available will help produce repositories that are more up-to-date,
complete, richer in content and higher in quality.

Sharing the use of the distributed ECs. ECs on new media will
additionally have the advantage of being shareable through the global
communication networks.

As an academic community, we have used computer networks to set
up distributed R&D resources, including abstract database, research data,
programming tools, electronic discussion groups, etc. There is yet to be
any significant effort, however, in higher education, which offers global
education for students between 5 and 18 old through telecommunications.

Discussion. Before proceeding further, we will briefly summarise
characteristics of the research process significant to education.

1. Current Higher Education Practices.

The research process is basically a learning process — a proactive
activity of knowledge discovery and problem-solving through system-
atic self-study, observation, data collection, analysis, conceptualisation,
hypothesis generation, experimentation, verification, critical judgment,
and peer interaction. Learning occurs through knowledge building [15],
a process that subsumes knowledge transfer (teaching). Peer interaction
does, in some sense, effect knowledge transfer, with researchers taking
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turns to educate colleagues in their area of competence. Nevertheless,
“teaching” in this sense is quite different from that of the structured set-
tings. It is perhaps more accurately described as the facilitation of learn-
ing. The emphasis is clearly on learning and researchers take charge of
and are responsible for their own learning.

Current practices in curriculum delivery, on the other hand, are:
Teacher-led (with greater emphasis on pedagogy); Paced for the average;
Calendar-defined; Scheduled; On-site; Centralised and socially isolated.

On the whole, the practises lead to a passive, reactive environment
(from the learner’s viewpoint). The student must follow prescribed top-
ics, attend lectures/labs at appointed times, solve set problems exercises
be certain deadlines, and generally try to learn at a pace predetermined
by the teacher. Educationist mantras “knowledge of how people learn
and the application of the right techniques will make teachers more
effective ” 2] further emphasise the teacher-centred approach. The em-
phasis on teaching techniques (pedagogy) typically led to courses with
more structured teacher-led activities, which leaves students little time
of their own to be proactive learners. This “teaching culture” of high-
er education is in stark contrast to the “learning culture” of research
outlined earlier. Trapped in a teaching culture, the typical response to
calls for increased productivity and reduced institutional costs is to in-
crease the number of courses taught by a particular teacher and /or the
number of students taught in a particular course. This issue, however,
is not how much one teachers, but how much students learn!

If we want our young people to be intellectually autonomous, to adapt
to changing circumstances, and to take responsibility and be accountable
for managing change, we must create and foster a learning culture that is:

— Student—centred, not teacher-led;

— Knowledge building, not just knowledge transfer;

— Capability-based, not just knowledge-based;

— Open to negotiate learning, not simply prescribed;

— Pace for the individual, not the average;

— On-demand, not scheduled;

— Flexible, not calendar-defined;
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— Extensively networked socially, not isolated;

— Distributed, not centralised.

2. Education for Capability.

Current educational and training frameworks focus on systematical-
ly making unfamiliar contexts and problems familiar through lectures,
tutorials, assignments, drill-and-practice exercises, discussion of sam-
ple solutions, and other forms of instruction. Teachers often take great
pains to produce pedagogical material and tightly guided activities to
ensure students understand what is being delivered. Definitely, very
capable individuals can result from this.

However, such capability is often limited to only that which the in-
struction system has made familiar for them. Stephenson calls this de-
pendent capability. The unfamiliar, to the dependently capable, is a threat
to self-worth (derived from formal certification of expertise, formal sta-
tus and authorities they represent). Consequently, they avoid unfamiliar
situations or try to couch them in familiar terms so that they may apply
(inappropriately) tried and tested solutions. Habitually, they simply turn
to superiors for guidance, instructions, and retraining. The independently
capable, in contrast, view failure not as the threat to their expertise but
as an opportunity to learn. Their expertise had been learned (not given)
and they are therefore confident that they can adapt or extend it when
necessary. Faced with unfamiliar, they will explore new ideas, act, take
responsibility for their actions and learn from experience.

Education for capability is aimed at the development of independent
capability. It embraces all of the following:

— The acquisition and analysis of knowledge;

— The exercise of creative skills;

— The competence to undertake and complete tasks;

— The ability to cope with everyday life;

— Doing all the above in cooperation with others.

Capability should be developed by giving students greater respon-
sibility for their own learning and by requiring students to explore and
explain its relevance to their own development and to the wider com-
munity.
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3. Negotiated Learning.

A mechanism by which flexibility, student responsibility, accountabil-
ity and public confidence can be affected is through a “Negotiated Learn-
ing Contact”, involving the student, university and society/employer [3].
This process can be described as following: we envisage that students,
in consultation with their lecturer/tutor, will plan and be responsible for
their own learning. Academics will increasingly spend their time helping
students, individually or in groups, to develop and execute their learning
programmes. This will involve identifying specific learning objectives,
desired competences, formulating/negotiating students’ learning con-
tracts, identifying resources required for a given programme, monitoring
and assessing students’ programmes and achievements.

Learning is achieved through a spiralling of student experience in
planning, negotiating, monitoring, demonstrating and reflecting on
their own learning. This can be effected through independent study,
modular (credit accumulation) schemes, use of open learning materials,
or learning from the variety of work-based experiences. The universi-
ty must provide students with support for constant learning, access to
expertise, access to specialist resources, opportunities for dialogue and
peer support, rigour and quality assurance and accreditation. Current
supporting frameworks, geared to teaching, are deficient.

4. Learning Products: an alternative framework.

Current widespread practice in curriculum design is based on de-
fining a set of courses. A course traditionally is the packaging of sub-
ject matter offered indivisibly to students over one or two semesters
through the serious of lectures, tutorials, laboratory exercises and as-
sessed through assignments, laboratory work, written test and final
examinations. The courses are either subject-based, problem-based or
integrative, but nonetheless prescribed by teacher. Then they become
the basic educational resources upon which the curriculum or the pro-
gramme of study, meeting particular objectives is constructed.

There are three major shortcomings of this practice:

— The rigidity of course synopsis and prescribed activities com-

mits curriculum delivery to largely a teacher-led mode of teach-
ing-learning.
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— The aggregation of educational material into courses and that
they exist only in that form hinders any significant form of indi-
vidualized or negotiated learning.

— A course in practice is also too large to be adapted quickly to
advances in the discipline or changing market needs.

5. Uncoupling Subject-Matter from Courses.

An attempt can be made to devise a higher degree of independence
between subject matter and courses that utilise them, generally focus-
ing on the subject matter irrespective of how and if they are used in
teaching — learning activities, i.e. uncouple the subject matter in the
form of educated resources [6] from their aggregation into meaningful
courses. The creation and upkeep of such resources and therefore not
driven by course requirements but by the current body of knowledge
spanning a discipline’s theories and practices [3].

Particular course requirements may then be met by meaningful
aggregation of these resources, e.g. vertically (as in traditional sub-
ject-based courses), horizontally (as in integrative courses), or mixed.
A particular curriculum may be drawn on any of these types of con-
struction. Furthermore, the number of different curricula may be con-
structed from the same pool of educational material.

Academics, in their role as builders and stewards of knowledge,
create and maintain such educational resources — an activity not un-
like that of publishing. However, traditional form of expressing and
recording knowledge (textbooks, monographs, journal papers, etc.)
may not be appropriate for learning units, and subject experts may
need to develop alternative forms of expression primarily intended
to facilitate learning.

These educational resources can be termed “Education Compo-
nents” (EC). An EC is a coherent collection of subject-matter, and are
three kinds of EC:

— Awareness Element (AE) — emphasises the exposition of theories,

abstractions and facts of the subject matter;

— Endeavour Element (EE) — emphasises the know-how or skills
acquisition;
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Pragmatic Element (PE) — emphasises the real life application
of acquired knowledge and skills.

AEs, EEs, and PEs are complimentary. We can analyse the how
course integrates the three kinds of EC to emphasise both knowledge
and practice.

AE

Theories and models of language acquisition.

EE

Exercises on implementing languages; language laboratory exercises;
library search; group (team) discussion and work; e-mail; report writing;
presentation.

PE

Develop; stimulation model; role-play, realise through experience; to
simplify assumptions.

ECs are topical with variable sizes dictated by topic coherence rather
than arbitrary constraints (like the number of credit units or the length of
a semester). ECs allow different programmes to package the subject mat-
ter in different ways to accommodate different educational goal, priorities
and constraints. ECs provide flexibility in product delivery:

Similar products but with different emphasis may be more easily
constructed through the proper choice of component ECs;
Different teaching-learning approaches can be supported, includ-
ing problem based/multidisciplinary approach, learner-managed
learning, negotiated learning, even traditional prescribed course
delivery;

ECs are more easily and quickly updated to reflect either market
demand or technological change or both; products utilising ECs
may be re-oriented by appropriate contents or selection;
Topical relevance may be accounted for with new ECs and/or by
dropping existing ECs;

Special skills upgrading programmes or specialist knowledge of
few technologies for professionals or practitioners may be tai-
lored;

Special public awareness lectures series may be tailored, or course
packages for use by private training centres may be customised. The
ECs repository should exhibit the following characteristics:
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— Completeness. Should cover all the relevant subjects and topics
of a discipline. The material must be up-to-date and include cov-
erage of open issues and current thinking and approaches being
investigated by the research community. There must additionally
be a balance of AEs, EEs, and PEs to ensure that they may be
used to develop capability.

— Quality. The quality of each EC must be maintained to a high
standard. ECs should accurately and correctly reflect current the-
ories, concepts and facts, and be comprehensible, lively, stimu-
lating and practical in content.

— Richness. ECs should be rich in its use of various information
media and in the experiences designed for postgraduates. Expe-
riences in particular should leave lasting impressions and help in
formative processes of building character, attitudes, values, etc.

With regard to ECs, their expression in traditional paper-based
forms such as workbooks, tutorials books, notes, programmed texts,
and the like, augmented with perhaps audio and video tapes, films, etc.,
are inappropriate for large scale implementation (multi-disciplinary,
organisation-wide, even global scale). They are not amenable to rapid
distribution, revision and/or reorientation and will hinder and eventu-
ally strangle wide acceptance and further development of the learning
culture they were designed to support.

A more comprehensive channel is needed that can integrate the vari-
ous educational material and support their creation, maintenance, shared
access and use on a large scale. It must allow incremental development
and rapid revision to be made to keep pace expanding knowledge.

Such channel, itself undergoing rapid development, is available to-
day. References is made to the medium realised through a union of
computer, communication and digital media.

Problems, implications, and limitations
The scenario above represents quite substantial changes from the
status quo and entails structural, systematic and cultural changes in
higher education:
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1. It moves away from and challenges the traditional role of high-
er education (and academics) as the controller of what students
learn and as the intellectual capital of the nation.

2. Itmoves towards and favours the view of higher education insti-
tutions that are as open to user needs as public libraries, provid-
ing expertise, learning resources, quality assurance and support
for learners who take responsibility and are accountable for their
own learning.

A major change required is a shift in the disposition of academics
towards teaching-learning. In the past, teaching-learning has implic-
itly taken a back seat to research and publications. If this attitude pre-
vails, we will not see complete, rich and high-quality. ECs sources or
any significant shift towards education for capability. Academics must
value their education role as their research role. But this must also be
echoed by the higher education establishment, particularly in matters
of recognition and rewards which previously have been based almost
exclusively on research and publications. ECs should be treated as
seriously as publications. But this raises other important issues such
as EC refereeing, peer review, copyrights, intellectual rights, etc. per-
haps a learning unit repository should be managed and run much like
a reputable journal.

Technology, such as the new media, is itself only an enabler. And
while it can facilitate the realisation of the learning culture with all
the characteristics listed above, there are inherent limitations and
dangers:

1. IT generally has produced some remarkable and valuable appli-
cations that have changed our lives. There should be some con-
cern, however, over its increasing use as a proxy of reality — we
“talk” to electronic colleagues, immerse ourselves in multi-user
dungeons or other electronic games, take a tour through a virtu-
al museum, fly through virtual terrain, etc. It is indeed possible
to create a learning environment that offers virtual labs, virtual
specimens in virtual ecological settings, virtual objects of any
kind that can be manipulated, studies from different angles, dis-
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cussed, etc., or simulations intended to develop capabilities (e.g.
flight simulation). But for all its impressiveness and realistic
visualisations of reality (or fiction), they remain only the rep-
resentations of reality. In education, which deals with life, this
distinction is significant. Real education has not taken place until
you have collected real specimen and manipulated real objects,
or fly a real aircraft!

2. The new media can clearly make higher education more accessi-
ble. It overcomes the constraints of the physical campus (extends
its presents, in a sense) and consequently allow a far greater
number of individual educational opportunities they otherwise
will not have. But with greater massification of higher educa-
tion, there will be less individual facilitation, and the system can
become just a paper chase to many who will do just enough to
fulfil the minimal requirements to accumulate credits. Addition-
ally, the extended presents of a facilitator through technology is
still only a proxy and the effects of the real presence in regard
to building enthusiasm and love for knowledge is largely lost.
It is unclear to what extend these can be minimized by proper
design of learner-managed ECs.

3. The Internet is a revolution in communication. A net user not
only has access to information but is also a provider of informa-
tion. Any information that anyone generates is instantly avail-
able to all other users. When uncontrolled freedom to generate
information, however, there are serious questions concerning the
quality and accuracy of information on the net. All users, their
level of education notwithstanding, face the dangers of being
misled, misinformed or otherwise influenced. Educated net users
aware of the situation can perhaps exercise appropriate caution
and critical judgement, but impressionable minds that are try-
ing to educate through net, however, run a greater risk. Learn-
ing through accessing learning resources on net may develop in
many the habit of accepting information on the net as accurate
and authoritative.
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Conclusion

Universities of higher learning must come to terms with economic
realities. Education must be socially relevant and postgraduate costs
held at acceptable levels. Boosting productivity to reduce costs is itself
insufficient if the relevance of student learning outcomes is not criti-
cally examined and the associated educational processes revised ap-
propriately. The desired postgraduate profile, that of an independently
capable individual [10, 11,12, 13], cannot be realised within a teach-
ing-oriented framework. This is likely to result in the dependent exper-
tise. We may thus expect to see shifts towards a learning culture that is
the student (postgraduate) — centred, where students increasingly take
charge of and are responsible and accountable for their own learning.

Such a fundamental shift in education approach must also be sup-
ported by appropriate mechanisms and environment. As teacher-led
activities by de-emphasised and learner-managed learning accented,
traditional teacher-oriented packaging of prescribed subject matter into
courses must be substituted with more open, self-assessing learning
products (whose details contents may be negotiated or otherwise indi-
vidualised). This poses an immense challenge to academics to re-en-
gineer their business towards the production of such. The Assessment
Unit Framework proposed in this research paper is the response to that
challenge. Essentially, the approach is to maintain the subject matter
(in small, newsworthy “chunks” called Units) separately from their
aggregation into products. Specific products can then be assembled
from appropriate Assessment Unit components quickly and with great
flexibility. To complete the learning environment [4], the universities
must then provide support that includes access to expertise, access to
specialist resources, opportunities for dialogue and peer support, rigour
and quality assurance, and accreditation.

Consequently, the programs for the second stage of higher education
show that the tasks actually performed by them partially overlap, which
can be attributed to the overall differences in the structure. The compe-
tencies analysis given in the educational standards shows that the study
in the Master’s program is not limited to traditional training skills.
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Finally, as all these must be achieved within acceptable cost mar-
gins, we can expect to see new, innovated mechanisms.

1. First, self-access learning products, if manifested in appropriate

forms, can incur high maintenance and distribution costs.

2. Second, the conventional organization of centralised examina-
tion tried to a physical campus limits access and consequently
increases student costs. Both of these problems can be overcome
through the appropriate use of electronic technologies. The use
of new media, in particular, can facilitate the creation, mainte-
nance and rapid distribution of examination recourses, extending
the university beyond the bounds of a physical campus. Exam-
ination time can then be on-demand, flexible and extensively
networked socially.

The Cybernetic Campus is an allusion to the emancipation of edu-
cational process from the bounds of a physical campus. But it is more
than a hi-tech innovation. It is the reform of the “Knowledge Busi-
ness” — the creation, stewardship, packaging, delivery and application
of knowledge. It is an endeavour of higher learning that is integrated
with, and accountable to, its host community.
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