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Introduction

Openness is a central concept in systems theory. Any model one constructs for the design of an

education system must include this concepl

The initial formulation of this concept consisted of a dichotomy, defining an open system in

contrast to a closed system [1,2J. An open system is characteristically negentropic, where a

closed system is characteristically entropic. An open system is dynamic and a closed system is

static.

A closed educational system is one in which the boundary of the system is rigid and fixed lt
does not allow an exchange of ideas, resources, End information. Thus, the system cannot be

active in the pursuit of means to adjust and change in response to changes in other systems with

which ir interacts and the larger system of which it is a part. There are levels or degrees of

openness. Openness is one means a system has to manage its activity and creativity.



273

Levels of openness

We propose the introduction of a hierarchy of openness. Five levels of openness can be

distinguished in regard to the design of an education system: factual, active, flexible, creative,

and reflexive openness.

Factual openness concerns the permeability of the boundary which Separates the system

from its environment Matter, energy, and information cross this boundary. They flow into,

through, and out of the system. This is openness in the classical sense [1,5]. An open system at

the factual level can become closed, if the environment hcomes included in the system itself.

Active openness appears when one system communicates with another. It is assumed that

communication will require a language that is common to both systems. Furthermore, it is
usually the aim of one system to influence the other in order to obtain a result that has been

defined by the system a priori.

Flexible openness occurs when one system constructs a model of the behavior of the other

system with which it interacts. Adaptation of the system to the other system is required. The

system possesses the mechanisms for action and reaction that permit it to adapt itself and to

work effectively with the other system.

Creative openness exists when a system constructs the context in which it must work, or it
radically changes the rules of the game in a known context. At this level a system acts on not

only another system, but also the context.

Reflexive openness is manifest when a system can develop strategies for action on other

systems. It is able to use self-referencing in order to analyze and modify its own behaviors.

Where these five levels form a hierarchical organization that has been applied in the field of

logic [4], they are also very applicable to systems design in education. In the latter case, the

basic organizing principles of the hierarchy appear to be complexity and potentiality. A more

open system, such as reflexive, functions at a higher order of complexity than a less open

systems, such as creative. Also, a more open system is capable of becoming less open, but a

less open system,.such as active, may not necessarily have the capability of becoming a more

open system, such as flexible.

Openness in education

When an education system is closed, the teacher has the only strategy to reproduce the system

(Figure 1).
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Teacher

Figure 1: A closed education system.

At the factual level, the teacher sends messages and controls the student's answers through the
use of natural language, under the presupposition by both teacher and student that they share a
common language (Figure 2).

E'f =E"E
Figure 2: An open education system at the factual level.

Regarding ap active education system, the teacher uses only the tools available in order to apply
tactics for learning. The teacher takes into account the context, but the context is considered
fixed (Figure 3).

ET=EE
Figure 3: An open education system at ttre active level.

At the flexible level, the teacher formulates a model of the student, which the teacher can
develop and change through the learning process. The teacher uses girmes and tools in order to
apply the model (Figure 4). Both the student and the teacher develop models of each other.
Furthermore, each has perceptions of their relationship during the learning process, and each
formulates a model of the interactions between them.
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Figure 4: An open education system at the flexible level.

With creative openness, the teacher invenrs tools and games in order to apply a strategy with
awareness. The teacher acts on the learner's context (Figure 5).

trIgure 5: An open education system at tbe creative level.

At the reflexive level (Figure 6), the teacher is able to develop many strategies for educational

activities. However, he does not just apply strategies, bur also designs them. At this point in an

open education system, design becomes a central activity. The teacher becomes involved in the

design of the education system itself.

Model of the Student
Teacher Interaction

Model of the Teacher-
Student Interaction

Model of the Teacher-
Student Interaction
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Model of the Student
Teacher Interaction

Model of the Teacher-
Student Interaction

Figure 6: An open education system at the reflexive level.

Openness in systems design in education

There are sevcral major considcrations in applying openness as a systems concept to the design

of educarion .systems. The hierarchy of openness described above is central to human beings

and their schooling in educational instirutions. Both the student and teacher are learners.

Learners form an open .system which coevolves during the process of learning. The more open

the design system for learning in an education context, the higher the level of openness that can

be achieved. The context of learning is part of the system in which learners communicate.

Continuous feedback among learners and the context is essential to maintaining openness.

Inductive reasoning is necessary to allow the social system to develop a hierarchy of openness

[3,6I.
In education we need to create the hierarchy for the kind of openness shown in Figure 7.

This can bc carried out on factual openness, then extended by the use of culture to other levels

of opennenss. This is no matter of technology. but of wil/.

Only human beings can organize information, thcn transform it into knowledge.

Knowledge is organizition of information, not just information. To produce information we

need only technologyi however, to produce knowledge we need both technology and human

beings.

Education is one kind of organization for open systems in the hierarchy. Its purpose in

society is to more people to higher levels of cognitive functioning, so that they, in turn, can be

active and contributing members of society.
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Fc Living and Non Living Systems

Fc Human Beings and Human Activity Systems

Flgure 7: From openness in non-living systems to openness

in human activity systems.

Openness in a general process model

fuiy general process model for the design of an education system needs to incorporate the major

considerations stated above. Where the chief emphasis of our paper has been on the importance

of openness th constructing such a model, it is instructive to include the various levels of

openness (Figure 7) in order to design a sufficiently sophisticated model that will consider the

many reflexive, creative, flexible, and active qualitierlh"r"nt in learning.

Implications

Open systems are the "software" for the human activity systems of the post-industrial era to

manage processes rather than objecS. Values generating social systems are crucial for the

crcation of the hierarchy of openness that is for not only education, but also social activities.

The issue of humanness and the use of technology will be a major theme of the next years in all
post-industrial societies.

Any cursory examination of education today will reveal that the emerging post-industrial

societies are ill-equipped to provide for the education of their coming generations with the

conceptual, theoretical foundations still in ctur€nt use, which served to support the education of
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the people of industrialized societies. Innovative more open models of education are needed to

match the complexities of contemporary life. It is our view that a general process model which

possesses the levels of openness will build into the process of education a more self-reflective,

purposive-seeking, systemic perspective that will enable design and evolution of education

systems to coevolve within their societal systems.
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Ornpurrocrb B o6rqefi
odparoBareJrbHblx cncreM.

rpoqeccyaJrbHoH MOAeJTH nOCTpOeHHfl

Apne Korules w fixvranspanxo Muuaru

- I{uctr.rryr csfi6pyr, 1550 Sutter street, san Francisco, cAg4l07, uSA u
LltatrcsrtcKzul Accoqu arrwfl. HccleAo Balufi. Cucteu, via Settal a 8, 20100 Milan ,Italy.

BcrynneHrre

Otxprrrocrb qeuTptlnruru? Konrlerr .B reopar{ cucreM. J}o6as MoAeJrb,
KoHcrpyr{pyeMafl .{n uocrpoeHr,rs o6pasonarenbnoit cucteMbr, AoJrxHa 3Tor KoHue[T
BKIIOqATb.

llepnax QopuynupoBKa groro KoHrlerrra 3aKJrroqu]JracL B Ar,rxoroMprr{, oflpeAeJrrrr
orKpblrylo cl{creMy B rlporl{BoronoxHocrb sarprrrofi U,21. Xaparrepnofi .reprofi
orKphrrofi cucteuhl sBrrercfl HergHTporu.a, a 3aKphrrofi - gnTporrux. Orxpurru cucreMa
- AHHEIME.rrI4 3€IKpbITiur - cTaTI,rqHa.

B saxprrtofi o6paaoBareJlbsofi cprcreMe lpaHurlrr SrarcupoBanLr r.r He[oABr,rxHbr.
Onn He Ao[ycKilror o6ueH p:./reflNrrl, pecypcrrMlr u unsoprr,raquefi. Taras cr{creMa He
Moxer 6rrrr aKTlBHa B BbuIBJIeHr4ptt4 cpeAcrB rrpucrroco6lennx E I,I3MeHeHulr B orBer Ha
E3MeHeHr{rI B Apyrux clrreMax, c KoropbrMr,I oHa B3ar.{rr,ro.{eficrByer, prJu4 B 6onsmefi
crlcreMe, qacrblo rotopofi oua tBJulercf,. CyrqecrByror ypoBHH wnrr4 cre[eurr
orKpblTocrH. Orrprrtocrb o3uaqaer, rrro crrcreMa AonxHa yflpaBn rb csoefi
aKTHBHOCTbTO E rIpeaTEBHOCTLTO.

Ypornu ornpbrrosru

Mu npeAnaraeM BBeAeHI,Ie B r,repapxuro orKpElTocua. PaccMarpl,rBaf, rrocrpoeulre
o6pasonareJrbHofi cucteubl, Moxno Bbrrenl,rrb rrsr6 yponueft r,rJrr.r cre[esefi orKpbrrocrr{:
Q arruvecrufi , arcursHrtrl, rra6rufi , Kpearr,rnHrnt, paorcxrraeHHfi .

@arrE'recKuul oTKprrrocrb Kacaercr rrpoHr{qaeMocru lpeur{uBr, orAeJr.flrorqefi
cl{creMy ot ed oKpyxeuus. BerqecrBo, eHepru r u un$opMarlu, [epeceKaer rpagurly.
Ogn BTeKaror, [poreKaror r,r BbrreKillor I{3 cr{creurt. 3to orKpbrrocrb B KraccprecKoM
cMblcne [1,5]. Cnmeu4 orKpBrrzul na QaxrnqecKoM ypoBHe, Moxer crarb saxprrrofi,
ecJrr,r BKJrrorMr g ce6s cBoe oKpyxeul.re.

AKtnsHUI orKpblTocrb rrof,BJlrerc, TorAa, KorAa orora clrcreMa KoMMyH[rI[pyer
c Apyroft. KorrarvryHrrKallug [PeEronaraer Harrurrue o6ruero nrrs o6orx cprcreM r3brKa.
Kporrae roro, o6srurofi uenrrc orHofi Es cr,rcreM ffBJrfiercfl BJrr,rrHr,re Ha Apyrylo Anfl
noJryrreHr4f, HeKOTO O[peAeJrreMoro a priori p$ynbrara.

fu6xas orlipbrrocrb Bo3HI{Kaer, KorAa oAHa cr,rcreMa Koncrpynpyer MoAenB
roBeAeHHt Nrs' apyrofi, BiMMoAeficrryroqefi c nefi. B sroM cnfrae rpe6yercx
aAa[TaIIffi oAnofi cucteMbl K apyrofi. Mexanu3Mrr Aefictrras u peaKrlr{u [o3BoJ5rror
cr{creMe 4Aaurr{poBarbcs u e([sermnno pa6orarb c apyrofi cucreuofi.

Kpeatnanax orKpEmocrb cylqecrByer rulM, rAe cr{creMa co3Aaer KoHTeKcr, B
KoropoM oHa AOJDKHa pa6otarb, IIuILI pAAI{KEIrIbHo MeH.[er rrpaBr,rna urp6r B rBBecrHoM



KOHTCKCTE. HA 3TOM YPOBHE CI.CTEMA BO3AEfiCTBYET HC TOJIbKO HA APYTPYIO CIACTEMY HO
U HA KOHTEKCT.

PeQnerrHBHar orKpblTocrb rlpeAcraBneHa TrM, rAe o,[Ha c,creMa MoxeT
co3AaBarb crparerr.ru sosAeficrBr4, Ha Apyrue cprcreMrr. Ha groM ypoBHe cr,rcreMacnoco6sa EcloJlb3oBarb can'ropeQneKcl,Ilo .(nf, aHarrr{3a s rlsMeHeHHr co6crseHHoro
[oBeAeHr{r.

3tn r'f,Tb yponneft o6pasyrot EepapxuqecKyro opr&rrr3arluro, Koropiu 6ruarprlMeHeHa B o6lacru norEKI{ t4] H oHH xe npr.rMeur,rMhr K rrocrpoeHr.rro
o6paaonareJlbHhD( cI'IcTeM. B t o"raara, cJlrrae [peAcraBJrrercf,, rrro 6asonrre
opraHI{3aIIuoHHbIe EpI'THIII{IIbI vepapxwr 3To cJloxnocrb w rroregqr{€rrrbHocr6. Eolee
orKpblTiul cl{creMa, TaxEUI KaK peSlercl{BHEUI, ,by"*qroHrrpyer Ha 6onee BbrcoKoMypoBHe cJIoxHocT[' qeM MeHee oTKpbITtU cI{cTeMa, KaK KpeaTuBHiUI. Xorg 6otee
orKpblTtul c[creMa MOXer crarb Meuee orKpbrrofi, HO MeHee orKpbrrrur, Kru( Harrpr,rMep,
aKTuBHuuI He o6ssatenbHo I{Meer BosMoxHocTb crarb 6oree orxprnofi, ,*irr.p,rr6rofi.

Orrcprrrocrb n o6pasoBarrur

B saxprrrofi o6pasonarelrnofi cucreMe
3aKrroqaerc.rr B peflpo4yrl]rpoBaur{r{ cucreMu (prac.

eAr.rHcTBeHHUr CTpaTerru rMTeJr.f,
r).

Ha QamrrrecKoM ypoBne frlrrenb
freHI,IKa, EcrtoJrb3yf ecrecrBennrui r3LrK,
o6orx - o6rqufi Qmc.2).

Y.ultenr

Y.reHI,Ir

Puc. l. 3arpurax o6paroBarejrbniur cr{creMa

coo6rqaer Heqro pt KoHTpon[pyer orBerbr
B [peAIOJIOXeHI{Ilt, r{TO STOT f3bIK AJIf, HID(

Puc' 2. orrqprrr afi' Ha $arrr.rvecxoM ypoBHe oopasonarenbgarr crrcreMa.

Kacatenblro aKTrrsnofi o6pasonarenbHofi cncreMbr, ) il{TeJrb r{c[on63yer roJr6Kotaxofi I{HcrpyNreumpufi, xotoprrft rro3BoJltrer rrpr{MeHffTb prBJrrmEre Tiucrr{Kr{ rre'nf,.Y'',telr r*TbrBaer KoHTeKcT, Ho KoHTeKcr up, 3ToM paccMarplrBaerc.fl KaK
QuxcnposanHuri (pnc. 3).



Prac. 3. O6pasoBareJlbuafl cr.rcreMa, orKphrriur Ha ypoBue axTr.rBHocrlr

Ha ypoBne rla6xocru ril,rrenb Qoprrryrlrpyer MoAenb cryAeHTa, Koropyro oH
pa3BHBaer I{ I'I3MeHJIer Ha [porrxeHl,Ipr yre6noro Epoqecca. Y.rurenb r{cfloJrb3yer r,rlprr
I{ Apyrofi uHcrppeHrapufi wrs BornorqeHr,rs csoefi MoAenr (prrc. 4). kI yuu.renr, ,
cryAeHT co3AaIoT MoAenI,I Apyr Apyra. H 6olee roro, xax.qrrfi ra3 Hrrx Boc11praH1aMaer r,rx
orHoIueHHrI Bo BpeMrI yre6noro [poqecca H Sopr"rynprpyer MoAenb r,rx BsigMoAeftcrnras.

Prc. 4. Orrqphrrtul Ha )poBne rrn6xocrr,r o6pasonareJrbHarr cucreMa.

Ha yponne KpeaT[BHocrI,I rrrrreirb uso6peraer [HcrpryeuTbr H r,rrpbr c reM,
'ITo6rt co3HarenbHo rrpl{Menrrb cBoE crpareruu. Ywmenb Bo3Aeficrayer Ha KoHTeKcr
frarqerocx (Puc. 5).

MoAenr

rreHr{Ka

MoAe.rrr orno[eHrrq
(yqeHIrK-yrIHTeJIb>>

Mo4e.rrr orHomenttn
(grq e HrIK-yrr rrTeJI b >>

MoAe"rrr orHomeHr{fl
((yrl eHIIK-yrI[Tefl b >>

Pprc. 5. Otrpsm afi. HaypoBHe Kpearr,rBuocrr{ o6pasonarenburur cr{creMa.



Ha pe$neKrI'IBHoM ypoBHe orKphrrocru (Pnc. 6) yuureJrb croco6e' pa3Br.rBarbMHorI{e crparer,H yreS,ofi AeflTenb,ocrl{. flp, ,ro* oH He [pocro flpr.rMeHrercTparerl{u' Ho u KoHcrpyl'{pyeT I'rx. B 3ToM cnrrae Koucrpyr.rpoBagr,{e cragoBrrrcf,ueHTptursofi AesreJlb,ocr'Io otrcprrrofi .raiann"r. y.rprrem BoBneKaerc, BKOHCTpyT{poBaHHe carvrofi o6pasonarenbHofi cucreurr.

Puc' 6' otrcprrriul Ha peQnercrIB*oM ypoBHe o6pasonareJrb'iur crrcreMa.

ormprrrocrb B rrocrpoe,rrr{ o6pasonareJrbrrbrx crrcreM.

cneayet orMerl'rrb pf,A ceprcsnrrx MoMeHToB rrpr{Me, e*wfl, oTKpbrrocr[r KaKcHcreMHoro KoHIIe[Ta Nrs' IlocrpoeHl{t o6paronareJlBubD( crrcreM. I{enrpanbHhrMtryHIooM B Boc[r{TaHI{I{ qeiroBeKa BHyrpI'r o6pasonaTeJlruoro rrgcrr.rryra frB1rfreTcfl,otrEcaHHEUI BbrIIre EepapxEll orKp6rrocru. V ymieJlb, rr freHI,rK sBr.f,rorcf, fraquMr,rcr.o6a Qopunpylor or{pErrylo cl{creMy, Koropiu pa3Br{Baercs B rpoqecce o6yrenu.fl. rleNa
6olee oTKpEITa IlocrposeM&I cucreMa B KoHTeKcre o6pason auvrs., rena 6onee srrcox,nfiypoBeHE oTKpbrrocTH Moxer 6rrrs Aocrl{rnyr. Yue6nrrfi-KoHTeKcr - 9To qacrb crrrcreMbr,Blryrp, roropofi o6rqalotcfl rrzuu{ecx. ,{nx rroAAepx arrwfi. orKphrrocrrr cyrqecrBeH'hrHe[pepbrB'iul o6patuar cBt3b MexAy rraql,rMr,rcf, vt KoHTeKcr. gro6rr coq[rilJrb'rucrrcreMa MOruIa pzBBEBarb l{epapxurc orKpbrrocr}r neo6xoA}rMo TaKXe HHAyKTHBHOepa3Mrrrtrneuue [3, 6].

co3AaTb rrepapxlrrc oTKpbrrocT[ TU[a
B o6pason aluu neo6xoAr.rMo

nso6pax€nnofi ua guc7.

MoAenr

rreHlrKa

MoAqirr orrrortreuns
(yqeHHr(-yqIITeJrb>] MoAenr orHoruemufl

(yrIeHIIK-yrIIITeflbD

Context



PEOJIEKCI{BHETTI

TBOPqECI(Hfr

TI,IEKI,Ifr

AKTHBHbIft

j oaxrrqrcxufi i
r--- -----!

I__i

ii

.{nx uexnrbrx c}rcreM

,{m xmux I{ HexuBbrx c}rcreM

[m .reroBeqecxr{x cyqecrB H

cucreM rleJloBellecxoft AerreJrbHocrl{

Puc. 7 . Or orKprrrocrl{ Hexr,rBbD( cucreM K orrq)brrocru cucreM qeroBeqecrofi

AefTenbHocTH

3to Moxer 6rrrs uprrMeHeHo Harrr.{Hilfl c Qaxrnvecroft orKpbrrocrrir, 3areM
rpo.uneuo uyteu npI{MeHeHEir Kynbr{pbr K ApyrEM ypoBr{rrM orKpbrrocrrr. OAnaxo sro
He [peIF,reT TexHoJlotI.Iu Ho BOJM.

Tonrxo qenoBerlecKl{e cyrqecrBa Moryr oprt[rrr3oBbrBarr nnQoprr,raqurc ,r
[peBparr{arb ee B 3giulue. Ns rporl3BoAcrBa nn0oprraaqurr neo6xoAr,rMa roJrbKo
TexHoJIorvIs, B To xe BpeMrr An [pou3BoAcrBa 3uarrfis Heo6xolprMrr ra rexuoJrornr r{
qeroBeqecKr{e cyrqecTBa.

Oarra rrs orlqpblTbD( crrcreM eroft Eepapxlrrr - 9To o6pasoranrre. Ero nasHarreulre
B o6qectee upo,u3urars ruo,.qefi K 6otee BbrcoK[M ypoBr{f,M KorHr,rr[rBuoro
0y"*qroHI,IpoBaEI{rI, Ttu( .rto6rr, on}r, B cBoro oqepeAb Morurlr 6rmr rrJreHaME o6rqecrsa
cuoco6nsrMlr aICTr,rBHo B Hero BKJIaAbrBarb.

Otrpurocrb s o6qux upoqeccyaJrbrrbrx MoAeJrrrx

JLo6a, o6qag rpoqeccyarrbnulf, MoAenb rocrpoeunx o6pasosarenrnofi crcreMbr
neo6xo.ryruo AoJDKHa BKJIIoqarb ocnoBHbre MoMeHTbr, Lr3JroxeuHbre Bbrrlre. Ilocrotrxy
ocHoBuoe yAapenue groro Marepr,rrrlra 6rmo Ha BorHocrr{ orKpbrrocrr,I B ttocrpoemur
noAo6uofi uoAerm, neo6xoArrMo BKrroqeHue pa3JrurrHbD( yponnefi orKpbrrocrlr c qenbro
AusafiHa Aocrarormo (yllnofi>> MoAenr{ cnoco6uofi o6ecuerruTb Muoro peQnerrnBHbD(,
KpearI{BHbD(, m6xrrx E alcrr{Bnru< Karrectn uapa6oranubD( a o6yremukr.



ffpurreHeHrrfl

orrpsmhle cEcreMbl - 9To ffiIporpilMnoe o6ec[erreHue) crrcreM qeroBerrecrofi
aKTI'IBHocru [ocrl{HAycrpuanbHoro o6ulectna NIs yfipaBneHr,r, cKopee 11poqeccaMrHexeJrrr o6rextauu' coqnanb,hle cl{creMbr, [por{3BoArrq,e rle'Hocrr.r, Kpr,rrr.rq,br Buepapx,r'r oTKphrrocrr{ He roJrbKo n o6pas oBarvw[, HO H nro60fi apyroft coqna*HOftaKT[rBHocrI{' flporunocroflH}Ie ryIvIaH[3Ma rilc[oJrB3 oa,ws. Tex,oJro rww 6yrer uas,ofireuoft rrocneAyrorrlux jrer Bo Bcex [ocr_r{HAycTpr,riuEHhrx o6uecrsax.

Jlrc6oe 6emoe I{3rreHI'Ie o6pason *i....oo* EoK€DKer, qro Bo3guK€lrouue[ocT-nHAycrpI{€IJIbHEre o6qectea rJloxo ocualrlegbr Ans o6pason a,Hfl, rptrAyrrl,xnorolenuft [ocKoJIbKy Ao c,x 
',op 

B [paKTr.rKe Ko,rle[TynJrb'bre vr Teoperr,rqecKr,reocHoBaHHiI cJryxl'rBlrrHe EoAAepxKe o6pason alprfi. B I,rnAycTpraulrrbHbrx o6ulecrsax.Heo6xoAHMBr EHHoBuuIEoHHhIe, 6onie orKpbrrbre MoAenr{ o6paaon a*yrs,,coorBercrByrorqHe croxHocrsM coBpeMeuuofi xlr3Hlr. Ha HArrr B3rn A Oorqaxupoqeccyitrl6Hiul MOAenb BnAAeIOIIIiu ypoBrrrrMr,r orKphrrocrrt Bcrpor{T B llpoqecco6pasor a*ufl' 6olee caMo-peQaexrnr""ft, ueneycrpeu-rreuuyro, clrcreMar,qecKyroEepc[eKTEBY, qro c.{enaer Bo3Mo)rcHbrM Eusafirru s"oruoquro o6p*orareJrbHbD( cr{creMBMecTe }I BHyrpE Hx COUEAjILH6D( Cr.rCTeM.
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