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Abstract: This paper explores openness—and a central concept in the theory of human
activity systems—and applies this concept to the design of educational systems. After
describing a hierarchy which includes five levels of openness, the authors present an argument
for more open models of education which are necessary to match the complexities of
contemporary life.
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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 concept.

The initial formulation of this concept consisted of a dichotomy, defining an open system in
contrast to a closed system [1,2]. 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 It
does not allow an exchange of ideas, resources, and 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 it 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 becomes 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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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).
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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).
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Figure 3: An open education system at the 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 games 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 invents tools and games in order to apply a strategy with

awareness. The teacher acts on the leamner's context (Figure 5).
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Figure 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, but 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.
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Figure 6: An open education system at the reflexive level.

Openness in systems design in education

There are several major considerations in applying openness as a systems concept to the design
of education systems. The hicrarchy of openness described above is central to human beings
and their schooling in educational institutions. 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
[3,6].

In education we need to create the hierarchy for the kind of openness shown in Figure 7.
This can be 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 will.

Only human beings can organize information, then transform it into knowledge.
Knowledge is organizition of information, not just information. To produce information we
need only technology; 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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Figure 7: From openness in non-living systems to openness
in human activity systems.

Openness in a general process model

Any 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 qualitics‘inherent in learning.

Implications

Open systems are the "software” for the human activity systems of the post-industrial era to
manage processes rather than objects. Values generating social systems are crucial for the
creation 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 current use, which served to support the education of




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
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systems to coevolve within their societal systems.
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OTkpbiTocTs B OOwell npomeccyaabHol  Momeaw NMOCTPOEHHUS
00pa3oBaTeIbHBIX CHCTEM.

Apue Komnen u [xuandpanxo Munatu

UuctutyT Caiibpyk, 1550 Sutter Street, San Francisco, CA 94107, USA u
HUranesnckas Acconunanns Uccnenopanus Cucrewm, via Settala 8, 20100 Milan, Italy.

Beryniienne

OTKpBITOCTh — NEHTpAJBHBIA KOHNENT B TEOpHM cHcTeM. JlioGas MOJIEIb,
KOHCTpyHpyeMas Ul MOCTPOEHUA 0Opa3OBaTENBHON CHCTEMBI, JODKHA 3TOT KOHILEHT
BKJIIOYATh.

IlepBasi GopmymipoBKa 3TOro KOHIENTa 3aKTIOYANACh B AUXOTOMHH, ornpenenss
OTKPBITYIO CHCTEMY B NPOTHBONOJIOXKHOCTh 3aKpeiToi [1,2]. Xapakrepuoif ueproii
OTKPBITOH CHCTEMBI SBIII€TCS HETIHTPOIHAS, & 3aKPHITOH — SHTpONHs. OTKpPHITAs CHCTEMA
— AWHaAMHYHa, 3aKpbITas — CTATHYHA.

B 3akperToii 06pasoBateisHOM cHCTeMe IPaHHLBI (HKCHPOBaHEI H HEMOIBHUKHEL
Onu He momyckaloT 0OMeH HIesMH, pecypcamu H uH(opMmanueld. Takas cucrema He
MOJKET OBITh aKTHBHA B BBIABJICHHHH CPEJICTB MPHUCIIOCOOICHAS U H3MEHEHHS B OTBET Ha
H3MEHCHHS B NIDYTMX CHTEMaX, ¢ KOTOPHIMH OHa B3aHMOJEHUCTBYET, HIM B OOJbIIEit
CHCTEMC, HYaCTBIO KOTOPOH oOHa sBisercs. CylIECTBYIOT YPOBHM MM CTENEeHH
OTKPBITOCTH. OTKPBITOCTh O3HAYaeT, YTO CHCTEMAa MO/DKHA YIPABISTH CBOEH
@KTHBHOCTBIO ¥ KPEAaTHBHOCTBIO.

YPOBHH OTKPBITOCTH

ME! npennaraeM BBeZIeHHE B HEPAPXHIO OTKPHITOCTH. PaccmarpuBas noctpoenue
00pa3oBaTeIbHOM CHCTEMBI, MOJKHO BBIIEIATD IIATH YPOBHEH HJIH CTENEHeH OTKPBITOCTH:
(hakTHYeCKu, AKTHBHBIN, THOKMH, KPeaTHBHBIH 1 pedIeKTHBHEILA.

®akTHYeCKast OTKPHITOCTh KacaeTcss NMPOHMIAEMOCTH TPAHHMIBL, OTAE/ISIONIEH
CHCTEMY OT €€ OKpyXeHHs. BemecTso, eHeprus u MHpOpMaLMs IepecekaeT IPaHHILY.
OHH BTEKaIOT, IPOTEKAIOT U BHITEKAIOT W3 CHCTEMBL DTO OTKPBITOCTh B KJIACCHYECKOM
cmbicie [1,5]. Chcrema, OTKpbITas Ha (aKTHUECKOM YPOBHE, MOXET CTaTh 3aKpBITOH,
€CIIH BIUTIOYHT B ce0sl CBOE OKpYIKEHHE.

AKTHBHAsI OTKPBITOCTH MOSIBIISETCS TOT/A, KOTa OHA CHCTeMa KOMMYHHIIHDYET
¢ apyro#. KomMynukamus npeanosaraer Hamuume obmero s 0OOHX CHCTEM S3BIKA.
Kpome Toro, o6braHON Lembio OMHOM M3 CHCTEM SBNSETCS BIHMSHHE HA JIpYTYIO IS
TIOTyYEHHs HEKOT'O OIPEAEIIEMOro a Priori pe3yIbTaTa.

['ubkast OTKPBITOCTH BO3HMKAeT, KOIJa OIHA CHCTEMA KOHCTPYHpPYET MOIEeIb
NIOBEJCHHA U JIpYTOH, B3auMOAeHcTByrome#l ¢ Hedl. B arom ciaydae Tpebyercs
ajianTanyus ONHOM CHCTEMBI K Jpyroi. MexaHW3MEBI AelCTBHS U PEaKIHH IO3BOJISIOT
CHCTEME aNanTHPOBAThCA U 3)PEKTHBHO paboTaTh ¢ APYroi CHCTEMOIA.

KpeatnBHas OTKDHITOCTH CyIIECTBYeT TaM, I CHCTEMA CO3IaeT KOHTEKCT, B
KOTOpPOM OHa NO/DKHA paboTaTh, WM paIHKATPHO MEHSET MPABHIA HIPhl B H3BECTHOM




KoHTekcTe. Ha 3toM yposHe cucrema BO3/ICHCTBYET HE TOJIBKO Ha JPYIPYIO CHCTEMY HO
U Ha KOHTEKCT.

PednextuBnas orkperrocts NpeACTaBlICHa TaM, IA€ OHA CHCTEMA MOJMKET
CO3/1aBaTh CTpAaTeTHMH BO3NEHCTBHS Ha ApyrHe cucteMsl. Ha 3Tom YPOBHE cHCTeMa
CIOCOOHA HCIOJIb30BaTh CaMOpeIIeKCHIO Ul aHATM3a H H3MEHEHHS COOCTBEHHOrO
TIOBEICHHS.

OTH nATe ypoBHe# o6pasyior HCPapXHYECKYI0 OpraHHM3aluio, KoTopas ObLia
MpUMEHEHAa B oOmactu noruku [4] u oHm ke NIPHUMEHHMBI K IOCTPOEHHIO
00pa3oBaTeNbHBIX CHCTeM. B mociemnem Cioydae TIpEACTaBIsETCS, YTO Oa30BbIe
OPraHM3alHOHHBIE NPHHIHIIBI HEPAPXHH 3TO CIOKHOCTH M MOTEHIHAIBLHOCTS. Bonee
OTKpBITasi CHCTEMA, Takas Kak pediekcuBHas, bynkuuoHHpyer Ha 6Gonee BBICOKOM
YPOBHE CJIOXKHOCTH, 4€M MEHEE OTKpHITas! CHCTEMA, KAk KpeatuBHas. Xots Goiee
OTKPBITas CHCTEMA MOXET CTaTh MEHEE OTKPHITOH, HO MeHee OTKpBITasl, KaK Halpumep,
aKTHBHAas HE 00s3aTeNbHO HMEET BO3MOXHOCTh CTaTh Gojee OTKpBITOM, Hampumep,
rUOKO}A.

OTKpBITOCTH B 06pazoBanuu

B 3akperroit obpasosarenbHOl cHcTeMe enMHCTBeHHas CTpaTerus Y4HUTess
3aKII0YacTCS B PENPOMYLIHPOBAHHH CHCTEMEI (pHC. 1).

VYyurens

Yyenux

Prc. 1. 3axpsitas o6pasoBatenbHas cucTema

Ha ¢axtiyeckom yposHe yumrens coobmaer Heuto u KOHTPOJIAPYET OTBETHI
Y'ICHHKa, HCTIONB3Ysl €CTECTBEHHBIH S3BIK, B NPEANONOKEHHH, YTO 3TOT S3BIK JUIS HHX
0boux — obmmii (puc. 2).

VueHux Yuurens
<«

Puc. 2. Otkpsitas Ha pakTigeckom YPOBHE 00pa3oBaTe/ibHas CHCTEMA.

KacarenbHo axTuBHOIM 00pa3oBaTeNbHOM CHCTEMBI, YUHTEJIb HCIOJIB3YET TOJBKO
TaKOH WHCTPYMEHTapHii, KOTOPBIN MO3BOJISET NIPUMECHATE Pa3IUYHBIE TAKTHKH YYEHHS.
VY4uTens yuuTHIBaeT KOHTCKCT, HO KOHTEKCT IPH 3TOM pacCMaTpUBAaeTCS Kak
(uxcupoBanHsIi (puc. 3).
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Vuurens

Puc. 3. OBpasoarenpHas cHCTeMa, OTKpBITAs HA YPOBHE AKTHBHOCTH

Ha ypoBHe ruGkoctn yuutens dopmymupyeT momenb CTyAeHTa, KOTOPYIO OH
Pa3BHBACT H U3MCHSET Ha NMPOTHKEHUH y4eOHOro mporecca. YUHTe b UCTIONb3YET UIPhI
U pyrod MHCTPYMEHTapui IIs BOIUIOIEHHsS cBoed Mmomenu (puc. 4). U YYUTENb, H
CTYZACHT CO3MAIOT MOzeH Apyr Apyra. M 6onee Toro, kaaplii W3 HAX BOCIPHHUMAET HX
OTHOILIEHHA BO BpeMs y4eGHOro mpouecca H GopMyIHpyeT MOJENb HX B3aUMOIeHCTBHA.
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Vuurtens

Puc. 4. OtkpeiTas Ha ypoBHe rH6KOCTH 06pa3oBaTeIbHAsS CHCTEMA.

Ha ypoBHe kpeaTHBHOCTH y4HMTenb W306pETaeT MHCTPYMEHTHI W HIPHI C TEM,
YTOOBI CO3HATENIBHO NPUMEHATH CBOH CTPATErHH. YUHTENh BO3JEHCTBYET HA KOHTEKCT

yuamerocs (Puc. 5).
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Vyuurens

Puc. 5. OTkpeITas Ha ypoBHe KpeaTHBHOCTH 00pa30BaTe/IbHAS CHCTEMA.




Ha pednextusrom YPOBHE OTKphITOCTH (PHC. 6) yunrens crnocoben pa3BUBaTh
MHOrH€ CTpaTerH y4yeGHOM NesTEeIbHOCTH. Ilpu sToM OH He mpocto IPHMEHSET
CTPAaTerud, HO H KOHCTPyHpyeT uX. B stom Clly4a€ KOHCTPYHPOBAHHE CTAHOBHTCH
UCHTPAIbHOH ~ IESTENBHOCTBIO  OTKPBITOH  CHCTEMBbL. Yuutenr BoBrekaercs B
KOHCTpyHpOBaHHe caMO 06pa3oBaTeIbHOM CHCTEMEL
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Yuurens

Context

Puc. 6. Otkpeitas Ha periekcuBHOM YPOBHE 00pa3oBaTeibHas CHCTEMA.
OtkpeITocTh B nocTpoennn 00pa3oBaTeIbLHBIX CHCTEM.

Cnenyer ormeruts pan CCPBE3HBIX MOMEHTOB NPHMEHEHHS OTKPHITOCTH KaK
CHCTEMHOIO KOHLENTA U IMOCTPOEHHS 00pa3oBaTEeNBHBIX CHCTEM. LlenTpansHbM
MYHKTOM B BOCNIHTaHHH 4YEJOBEKA BHYTPH 00pa3oBaTeNEHOrO MHCTHTYTA SBISETCS
OIIHCAHHAs BBILIE HEPAPXHsS OTKPHITOCTH. W yunrens, u YYCHHK SABJIIOTCS YYaI{HMHCS.
O6a popmupyror OTKPBITYIO CHCTEMY, KOTOpasi pa3BHBAETCS B nponecce obyvenus. Yem
Gonee OTKpEITa mocTposemas cucTema B KOHTEKCTe 00pa3oBaHus, TeM 6Goiee BBICOKHIA
YPOBCHB OTKPBITOCTH MOXKET GBITH HOCTHTHYT. Y4eGHBIH KOHTEKCT — 9TO YaCTh CUCTEMBI,
BHYTpH KOTOpOH ofwatorcss yyammecs. s NOACPIKAaHUSA OTKPBITOCTH CYIIECTBEHHBI
HeNpepeIBHAS oOpaTHas CBA3b MEXIY YYallUMHUCA M KOHTEKCT. YTOOBI ComMaIBHAS
CHCTEMa MOIJIa pasBHBATh HEPAPXHIO OTKPBITOCTH HEOOXOMMMO TaKXe HHIYKTHBHOE
pasMbIIUIeHHe 3, 6].

B o6pasoBannu meoGxomumo  cosxars HEPapXHi0 OTKPBITOCTH THIA
H300pak&éHHOM Ha puc].



PEDJIEKCUBHBIN

TBOPYECKHI

rMBKUA

AKTHBHBIA

Jlns HeKHBBIX CHCTEM

|
, : JInst JKMBBIX H HEXHBBIX CHCTEM

lawe

1= 7 JInst yenoBeYecKHX CyLIECTB
| CHCTEM YEJIOBEYECKOH e TENHOCTH

Puc. 7. OT OTKPBITOCTH HEXHBBIX CHCTEM K OTKPBITOCTH CHCTEM YeJIOBEYECKOH
NEATEIHOCTH

OT0 MOXeT ObITh NPUMEHEHO Ha4YWHAsA C (AaKTHIECKOH OTKDBITOCTH, 3aTeM
NPOJUICHO IyTEM NMPUMEHEHHUS KYJIbTKPHI K APYTHM YPOBHAM OTKpPHITOCTH. OHAKO 3TO
HE MIPEIMET TEXHOJIOIHH HO BOJIH.

Tonbko 4YenmoBedeckWe CymECTBA MOIYT OpraHM3OBEIBATh HH(OPMAIHMIO H
npespamars €€ B 3HaHWe. Jlnd npowm3BoacTBa HHGOpPMAnMH HEOOXOIWMA TOJIBKO
TEXHOJIOTHSA, B TO K€ BpeMs [UIA MPOM3BOJACTBA 3HAHHSA HEOOXOIUMBI M TEXHOJOTHS H
YeJI0BeYeCKHe CYIIecTRa.

OnHa u3 OTKPHITEIX CHCTEM 3TOH MepapXuM — 310 o6pazoBanue. Ero HasHadeHHe
B 00WeCTBE — MNpOABHraTh JHOAEH K Oolee BHICOKMM YPOBHSAM KOTHHTHBHOTO
(yHKIMOHHpPOBaHHUS, Tak YTOGEI, OHH, B CBOIO OYepe/Ib MOTIIH GBITH WIEHAMH 06IIecTBa
CIIOCOOHBIMH aKTHBHO B HETO BKJIA/(LIBATD.

OTKpBITOCTH B 06IAX NpoLecCyaTbHBIX MOAEIAX

Jlio6as ob6mas mponeccyanbHas MOZENb MOCTPOEHHS 06Pa30BATENBHON CHCTEMBI
HEOOXOMMO JIOJDKHA BKIIOYATh OCHOBHBIE MOMEHTEI, H3JIOXEHHbIE BhiIe. ITOCKOIBKY
OCHOBHOE YyJIapeHHE 3TOro Marepuana ObLIO Ha BaXXHOCTH OTKPHITOCTH B NOCTPOCHUH
NOAOOHOA MOZIENH, HEOOXOMMMO BKIIOYEHHE Pa3IM4HbIX YPOBHEH OTKDPBITOCTH C LETHIO
Au3aiiHa JOCTaTOYHO KYMHOM» MOJENH CHOCOOHOM 06ecreynTsh MHOTO pedIeKTHBHEIX,
KPEeaTHBHBIX, THOKMX H aKTHBHBIX Ka4eCTB HapabOTaHHBIX B OOYYEHHH.




Ilpumenenns

OTkpbeITBIE CHCTEMBI - 3TO «IpOrpaMHoOe 00eCreyeHne» CHCTEM YeloBeYecKoil
AKTHBHOCTH TOCTHHAYCTPHATBHOTO OOIIECTBA JUIS YIPaBJICHHA CKOpee Mpoleccamu
HeXemn obwvexTamMu. ConManbHEE CHCTEMBI, MPOU3BOMAIIHE LEHHOCTH, KDUTHYHEI B
HEPApXUH OTKPBITOCTH HE TOJLKO B o0pa3oBaHuH, HO ¥ OGO JAPYTO# COLHUAIBHOL
AKTHBHOCTH. [IpOTHBOCTOSHME rymaHm3Ma HCIIONB30aHMs TEXHOJIOTHH OyneT rnaBHO
TEMOH IOCTIEMYIOMKX JIET BO BCex [OCT-UHAYCTPHAIBHEIX 0OIIeCTBax.

JIro6oe Gernoe usyuenme 00pa3oBaHHs, CErofHs MOKAKET, uTO BO3HHKAIOIIHE
TOCT-UHAYCTpHANbHEIE OOIMIECTBA IUIOXO OCHAIEHBI IS 00pa3oBaHHs IpsaayIHX
[IOKOJICHHH TOCKOIBKY 1O CHX TOp B TPAKTHKE KOHLENTYalbHbIE H TEOPETHUYECKHE
OCHOBAaHHS CIyXHBLIME TNONIEPXKKE O0ODPA3OBaHMI B HHIYCTPHAIbHBIX OOIIECTBAX.
Heobxoaumer WHHOBAUMOHHBIE,  0ONe€e  OTKPHITHIE  MOJe/H obpasoBaHus,
COOTBETCTBYIOLME CIIOXHOCTAM COBPEMEHHOM xm3uW. Ha mam B3ridg obmas
TIpOL€CCyanbHas MOJENs BIANEIOWas yPOBHSIMU OTKPBITOCTH BCTPOHT B IIpOIECC
obpa3oBanus Gonee camo-pedIeKTHBHYIO, LeNeyCTPEMIEHHYIO, CHCTEMAaTHYECKYIO
TICPCIEKTHBY, YTO CHENAET BO3MOXHBIM JH3AHH U IBOJTIOLHIO 00pa3oBaTesbHBIX CHCTEM
BMECTE W BHYTPH HX COLMATBHBIX CHCTEM.
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