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Epistomoloji Interdisiplinarliq
Sevinc Sardar qizi dliyeva™

0z

insanlarin dinamik bilik camiyyatlarinds malumath va hartarafli hayata hazirlanmasi sintez edan
idraklarin yetirisdirilmasini talab edir. Biz madani va tabii saggalma problemlarini hall etmak
magqsadila insanlarin genis ve mixtalif manbalardan olan biliklarini vahid bir bilik daxilinda
birlasdirma bacarigini inkisaf etdirmaliyik. Sintez insanin asas bacarigidir. Bu bacariq hala lap erkan
yaslardan, usaglar simvolik oyun oynayarkan, badii kompozisiyalar yaradarkan yaxud yeni oyunun
gaydalarini éyranarkan 6ziinlG blruza verir. Biz analogiyalar, zangin vizual tasavviirlar va sada
sistemlarin movcud oldugu camiyyatlarda istirak etmakla, miisyyan manada sintez etmayi kifayat
gadar tez oyranirik. Bu glin interdisiplinar iddialar universitetlarin missiyalarinda bitiin diinyada
aclg-askar ifads edilmisdir. Biz keyfiyyatli talimatlar hazirlamagq, talsbalardan bu institusional
aspektlari yerina yetirmak istayiriksa, insanlarin sintez etmayi dyranmalarinin dark edilmasini
zaruri hal kimi gabul etmaliyik.

Anahtar Kelimeler: interdisiplinar, epistemoloji yanasma, koqgnitiv inkisaf, model, tafakkiir.

Epistomology Interdisciplinary

Abstract

Preparing people for informed and comprehensive life in dynamic knowledge societies requires
the cultivation of synthesizing cognitions. We must develop the ability of people to integrate
knowledge from a wide range of sources into a single knowledge in order to solve the problems of
cultural and natural survival. Synthesis is a fundamental human ability. This ability manifests itself
from a very early age, when children play symbolic games, create artistic compositions, or learn
the rules of a new game. We learn to synthesize in a certain sense quite quickly, by participating in
societies where analogies, rich visual representations, and simple systems exist. Today,
interdisciplinary claims are clearly expressed in the missions of universities around the world. If we
want to develop quality instructions and have students fulfill these institutional aspects, we must
accept the understanding that people learn to synthesize as a necessity.

Keywords: Interdisciplinary, epistemological approach, cognitive development, model, thinking.

Giris
interdisiplinar idrak bir fann ¢argivasindan c¢ixan fannin fundamental yaxud praktiki

anlanmasini inkisaf etdiran insanlarin yaxud gruplarin iki yaxud daha ¢ox fanlarin yaxud tayin edilmis

sahalardan ideya va tisullari inteqrasiya etmasi prosesidir interdisiplinar talabalar tak fannin vasitasila
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mumkiin olmayan Usullarla mahsullari istehsal etmak, hadisalari izah etmak yaxud problemlari hall
etmak magqgsadile iki yaxud daha cox fanlarden alda edilmis malumatlari, texnikalari, alatlori,
persppektivlari, konsepsiyalari va yaxud nazariyyalari inteqrasiya edirlar. Koqgnitiv hadisa kimi nazarda
tutulmus iinterdisiplinar tadrisin anlanmasi analoji mulahizalar, konseptual garisdirma va miirakkab
sabab-natica miulahizalari kimi calb edilmis psixi proseslarin empirik éyranilmasini talab edir. Lakin
fargli epistemologiyalara (tahlilin Gstiinliik taskil edan magamlari, Gsullar, etibarlilig meyarlari) cavab
veran bilik formalarinin inteqgrasiyasi interdisiplinar tadrisin agaridir, interdisiplinar tadrisin psixoloji
oyranilmasi glcli epistemioloji asas talab edir. Bu disiplinar biliklarin xarakterinin artikulyasiyasini va
bu biliklarin istehsal edildiyi va gabul edilmis hesab edildiyi Gsul vo meyarlari talab edir. Bu hamginin
biza coxsayli interdisiplinar kasismalarda meydana ¢ixan ideyalari anlamaqgda va tasdiq etmakda biza
kémak edan epistemioloji nazariyyani da talab edir.

interdisiplinar tadris, bizim fikrimizca, bir sira hassas diizalislari ehtiva edir va onlarin kémayi
ila yeni ideyalar bir-birina va tadqiq edilan fann ila alagadar avvalcadan olan 6hdaliklara qarsi 6l¢ulir.
Konstruksionizmin pragmatik nazariyyasinin leyhina arqument irali sirmak magsadila biz ilk névbada
interdisiplinar idrak va dyranmanin glicll va zaif taraflarini nazara almagla onun mdévcud adabiyyatini
nazardan kegiririk. Biz epistemioloji farziyyalarin bizim interdisiplinarliq diisiincemizi iki yanasma
vasitasila - mantigi pozitivizm va uygunluq nazariyyasi - neca carcivaya saldigini voa mahdudlasdirdigini
niimayis etdiririk. Sonra isa biz interdisiplinar tadris lGclin pragmatik konstruktivist ¢arcivani tatbiq
edirik.

interdisiplinar Tadris Mexanizmlarinin Konseptual Modellari

Bu glin interdisiplinar tadrisin empirik tadqigati biliklarin toplanmasini mimkiin eds bilacak
generativ epistemiologiya yaxud tadgigatlarin konvergent xatlari olmadan askar edilir. interdisiplinar
tadris kritik dislince bacariglari, biliyin, 6yranmanin va sorgunun daha mirakkablasmis konsepsiyalari
va ylksak motivasiyasi va talabalarin calb olunmasi ila alagalandirilir (Hursh, Haas & Moore, 1988).
Bazi hallarda muallifler miayyan tadris nazariyyalarine asaslanmis interdisiplinar tadrsi
mexanizmlarinin konseptual modellarini irali strirlar. Modellar empirik yaxud konseptual baximdan
asaslandiglari saviyyaya va izahini axtardiglari interdisiplinar tadrisin dlgiilarina uygun olaraq farglanir.
Masalan, Gilles Fauconnier va Mark Turner tarafindan irali slirlilmls konseptual garisiq nazariyyasi
insanin asas koqnitiv hesablamasini shata edir: yeni mana yaratmaqg magsadila iki mdvcud
konsepsiyani birlasdimak bacarigl (Fauconnier & Turner, 2002). "Problem hall etma" yaxud "slyazma"
kimi “garisiq” konsepsiyalar giindalik dilds universaldir va bizim atraf muhiti dark etmak bacarigimiza
0z tohfasini verir. M. Miller miirakkab konsepsiyalarin, masalan, empirik bioetika va takamilda
innovasiya, hliceyra inkisafi, texnologiya va taskilatlar kimi genis manali konsepsiyalarin insanlara farqli
malumat bazasini inteqrasiya etmayi neca asiladigini gostarir (Miller, 2005). Onun tadgiqatlari

interdisiplinar inteqgrasiyalarin mikro-tagdimatlariniisiglandirir. Bu, inteqrasiya edilmis konsepsiyalarin
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quruldugu proseslara aid edilmir. Neo-Piajey ananalarina amal edan tadgigatcilar artan c¢atinlik vo
abstraksiya saviyyalarina uygun bilik strukturlarinin qurulmasina ve yeniden baxilmasina boyuk
ahamiyyat verirlar. Tacrid edilmis har bir konsepsiyanin asag saviyyali dark edilmasi iki konsepsiya
arasinda alaganin anlanmasinda avval olmalidir. Bundan alava, bir-biri ila alagali anlayiglar dastlari
arasinda alagalarin anlanmasi har bir istirak edan dastin ilkin olaraq asagi saviyyali anlanmasina
asaslanir. "Sistemlar" yaxud "sistemlar sistemlari" kimi yliksak saviyyali mirakkab konsepsiyalar bu
abstraksiyalari tadrisda arzuolunan ugur gostaricisina ¢evirmakla daha asagi saviyyali konsepsiyalari
taskil edir. interdisiplinar kontekstlara tatbiq edilmakla, neo-Piajey yanasmasina uygun olaraq, ilk
novbads talabalar abstraksiyalari bir miivafiq fann Gzra qururlar. Daha sonra onlar iki yaxud daha ¢ox
disiplin tzra bilik alda edir, lakin onlar arasinda slags yaratmirlar. Ugiincii, onlar markazi va daha
miicarrad movzu atrafinda iki fandan alda edilmis biliklari inteqrasiya edirlar. Tadris va kognitiv
inkisafin sosial olgilarini geyd etmakls, Svetlana Nikitina va Rebeka Bonz kimi tadgiqatgilar muxtalif
sahalarda tahsil alan saxslar arasinda disiplinar milahizalarin va dislinca tarzlarinin mitaraqqi
manimsanilmasini xarakteriza edirlar. Bu tadqiqatgilar tadrisda sosial vasitagiliyi ¢ixis ndgtasi kimi
gabul edirlar. Onlarin taklif etdiyi taraqgilar ayri-ayri saxslarin digar disiplindan olan hamkarlarindan
xarici konsepsiyalara va terminlara olan hassasligindan baslayir, bu konstruksiyalari miayyan etmak
bacariginin artmasi ile davam edir va onlari interdisiplinar kontekstlarde samarali sakilda istifada
edilmasi ila basa catir. Eynila interdisiplinar tadrisda kommunikativ olgllari vurgulamagla, digarlori
Umumi asasin yaradilmasinda birga dyranmani - iki va daha ¢ox saxs tarafindan problemin yaxud
yanasmanin birge miiayyan edilmasini tadqiq edir. interdisiplinar tadrisin yeni tadgigatinda insan
idrakinin tadgigina mixtalif yanasmalar va bilik tabiati haqqinda mivafiq farziyyaler istifada edilirdi.
Perspektivler da hamg¢inin mahduddur. Masalan, diggatin inteqgrativ konsepsiyalar (zarinda
camlanmasi konsepsiyalarin neca 6yranilmasi il tamamlanmalidir. Tadrisin mirakkabliyinin
gostaricilari  kimi mirakkablik va miucarradliya qarsi neo-Piaje o6hdaliyi tadrisin tasviri ila
tamamlanmalidir ki, burada da effektivlik yaxud innovasiya kimi digar kognitiv magsadlar giidilmalidir.
Modellar biliklarin xarakteri hagqinda milahizalara va onlarin alda edildiyi proseslara gora farglanir.
Faktiki olaraq, interdisiplinar tadrisin oyranilmasi Uglin hartarafli asas Oyranilanlarin xarakteri
haqqinda daha ¢ox aydinligdan baslayir. interdisiplinar biliyi yaxud anlayisi formalasdiran nadir?
interdisiplinar tadris nazariyyasini niimayis etdirmak magsadila bu miirakkab epistemioloji fenomenin
asas aspektlarini ayird eds bilarikmi?

Reduksionizm Problemi

interdisiplinar talim ke¢mis hadisalarin estetik sarhindan baslayarag suyun mévcudlugunun
hartarafli izahlarinadak fargli kognitiv saylari ehtiva edir. O, genis ixtisas spektrinds konsepsiya va
diistinca tarzlarindan ibaratdir. interdisiplinar tadris lcilin epistemioloji asas calb edilmis tadris

proseslarini isiglandirmagla bu miixtalifliyi nazara almalidir. Umumi desak, epistemioloji nazariyyalar
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biliyin xarakterini, hacmini va tatbiqgini isiglandirir. Lakin onlar insan biliyi va ideyalarini, onlarin
muayyan bilik formalarina aid etdiyi nisbi shamiyyati va biliyin gabul edils bilan hesab edildiyi standart
vo meyarlari saciyyslondirir. Natica etibarils, epistemioloji ¢carcivalar hamcinin interdisiplinar biliklarin
integrasiyasini isiglandirmaq va onun tatbigqi ila farglanirlar. Kompleks bilik nazariyyasinin axtarisi bir
sira intellektual ananalardan olan mitafakkirlara stimul verir. Alimlar bir-biri ilo alagali olmayan
disiplinar faktlar yaxud talablarla alagali olmayan asas ganunauygunluglari askar etmaya calisirdilar.
Bilik sahalari arasinda mantigli slagalarin yaradilmasi sahasinda saylarin taqdirs layiq olmasina
baxmayarag, onlarin naticalarinin izahinda adstan mantiq va riyaziyyatdan, yaxud son zamanlar
biologiyadan irali galon izah novi Gstinlik taskil edir. Daha sonra iki magam nazardan kegirilir: A.J.
Ayerin klassik asarinda gostarildiyi kimi mantiqi pozitivizm va E. O. Wilson tarafindan tatbig edilmis
uygunlug nazariyasi. Mantigi pozitivizm 1920-ci illarin avvallarinda Vyana maktabinda yarandigindan
ingilis dilli falsafada Ustiinlik taskil edir. O, analitik hagigatin manbayi kimi mantigs, riyaziyyata va
diinya hagqginda stibut edils bilan hagigatin agiglanmasinin yegana Usulu kimi tabiat va sosial elmlara
asaslanir. Mantiqi pozitivizm propozisional biliys tstlinliik verir, manadolu miihakimalar ve miiddaalar
diinyasini prinsip etibari ila tacriiba va mantiqi stibutla yoxlanila bilan bilikle mahdudlasdirirdi. Buna
baxmayaraq, Ayerin emosional etika nazariyyasina asasan, manavi yaxud estetik sahaya aid movgelar
mantiqi pozitivist diinya gorisiindan kanarda galir. Onlar empirik yaxud mantiqgi baximdan tasdiq edila
yaxud tasdiq edilmaya bilmazlar. Eynils, tasvirlar yaxud harakatlorda tacessiim edilan qeyri-tasviri
bilikloar mivafiq olarag mantigi hesab edila bilmaz. Mantiqgi pozitivizm 6ziinin an ciddi formasinda
mulahiza onun meyarlarina cavab verdiyi halda etibarli ola bildiyina zamanat verirdi. Lakin bunun da
0z dayari var. O, insanin incasanat va normativ-manavi mulahizalari sahasinda kognitiv nailiyyatlarini
istisna etmakls, elm va mantiq vasitasile anlamaga calisdigi bilik névlarini mahdudlasdirir.
interdisiplinar tadrisda biliklarin tamsil edilmasina tatbiq edildikda, mantiqi pozitivizm disiplinlards
tasviri biliklarin alds edilmasini va deduktiv va induktiv tafakkir bacariglarinin inkisafini vurgulayir.
Halbuki o, hala da estetik tacriibani anlaya bilmir va ke¢misin interpretasiyasinin ntanslari hagqinda
hec¢ na bildirmir. Takzibedilmaz mantiq sisteminda kodlasdiriimasi Gg¢lin oldugca miirakkab va qgeyri-
muayyan, modellasdirma va yoxlama lglin semantik baximdan oldugca méhkam olan estetik tacriiba
pozitivist tafakklr va izahedici asas ¢argivasindan kanara ¢ixir. Edward O Wilson-un uygunluq
nazariyyasi son zamanlar C. P. Snovun tabiyyat elmlari ila humanitar elmlarini birlasdirmak cahdi kimi
geyd edilir. Uygunlug an azindan intellektual saylarinin muxtalifliyini gabul edir. Tacriibada bu
uygunlug "miicarrad prinsiplarin iimumi dasti va asasl stbutlar barada raziliga galmak" maqgasdila
mitaxassislari birlasdirmaya calisir]. Vilson bunu "21-ci asrin yeni bilik birliyi-blGtoviayd" kimi
saciyyalandirir (Wilson, 1998, 10-14). O, iddia edir ki, uygunlug humanitar elmlarls tabiat elmlarini
ganuni olaraq birlasdira bilacak. Uygunlug humanitar elmlara tadqiqat lcln insani va madani

konstruksiyalari - tafakkir, gozallik, altruizm, amakdasliq - formalasdirmaga, va bioloji elmlara onlari
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izah etmaya imkan verir. Buna baxmayaragq, estetik nailiyatlori anlamaq magsadila uygunluq insanin
vizual dark etma biologiyasina nazar yetirmak U¢ln tarixdan, incasanatdan voa memarligdan yan kegir.
Uygunlug talabalarin insan hayatinin bioloji asaslarini izah etmak istadiklari interdisiplinar saylarinin
formalasdiriilmasi tc¢lin faydalidir. Lakin o, talabalarin miharibanin emosional dayarinin anlanmasi
yaxud mialico yaxud barisig Ugln incasanatin neco istifade edila bilacayi kimi digar maqsad
axtarislarinda mahduddur. Oz saxsi sartlarinda ¢coxsayli bilik formalarini shata edan ve eyni zamanda
etibar gazanmis daha pliralist epistemioloji nazariyya talab olunur.

interdisiplinar faaliyyatlar mixtalifdir: masalan, tarixi abidslarin layihalandirilmasina olan
talablar iglim dayiskanliyi yaxud su ¢atismazliginin izahi talablarindan shamiyyatli daracads farglanir.
Tapsiriglar arasinda ahamiyyatli daracada kognitiv 6tiirmalar nadir hallarda bas verir. interdisiplinar
tadris Ggclin mahsuldar epistemoloji ¢arcive nadan ibaratdir? Gliman ki, dord meyar talab olunur.
Birincisi, epistemioloji struktur disiplinar anlamanin ¢oxsayli formalarinin nazara alinmasi bacarigi tizra
pluralistik olmali va fargli intellektual giindaliklari shata etmalidir. ikincisi, o, interdisiplinar tadris
hadisasina uygun olmali, interdisiplinar inteqrasiya proseslarini isiglandirmalidir. Ugilinciisii, nazariyya
biliyin azdan daha mikammal sartloara dogru iraliloamasini izah etmsalidir; tahsilin ahamiyyatli
dinamikasiniisiglandirir. Nahayat, o, bilik keyfiyyatinin tamin edilmasini taklif etmalidir - interdisiplinar
saylarda etibarli ve miivafig tatbigetma stabdartlarini taklif etmakle xata ehtimalini azaldan
epistemioloji mexanizm (Boix-Mansilla, 2010, 288-306).

interdisiplinar tadrisda biliyin integrasiyasini isiglandirmaq tciin epistemioloji nazariyys na
empirik tasdiq edilmis milahizalarle 6z faaliyyat sahasini mahdudlasdirmamali, na da bitin bilik
formalarini biologiya elmi kimi imtiyazl elmlara gatirmamalidir. Bu cir aksentlar, gordiyimiz kimi,
ganuni olaraq yoxlanila bilacak interdisiplinar tadris novlarini mahdudlasdirir. Bunun avazinda
mahsuldar epistemiologiya fannin anlasiimasinin neca inkisaf etdirilacayina dair, bu clr
anlayisin,masalan, heykalin estetik interpretasiyasina sabab olub-olmadigina dair yaxud icmali suyun
catismazhginin hartarafli izahina dair tasavvir yaradir.

interdisiplinar Tadrisin Dinamik Tasvirina Dogru

interdisiplinar tadrisin epistemiologiyasi liciin yuxarida gostarilon meyarlar birbasa olaraq
pragmatik konstruktivizma isara edir. Pragmatik konstruktivizm interdisiplinar tadrisin epistemioloji
asaslari kimi taklif edilir. Filosoflar N. Goodman va K. Elginin asarlarina asaslanaraqg, bu yanasma
magsadli, pliralistik va miiveaqqati interdisiplinar tadrisin saciyyalandirilmasi lG¢lin mivafiq ¢argiva
talklif edir. interdisiplinar tadris konstruktivist-pragmatik epistemiologiyaya aiddir. Bu epistemiologiya
movcud disiplinar taasavviirlaer vasitasila insanlarin diinyani, 6zlarini va digarlarini daha yaxsi
anlamalarini aydinlasdirir. Konstuktivist epistemioloji struktur iddia edir ki, tadqiqat va idrakin magsadi
anlama prosesinin iraliladilmasidir. Tadgigat sorgusu haqigat axtarisinda he¢ da tasviri biliklarin

toplanmasi deyil. 9ksina, sorgu 6z predmetinin genis, darin va nazardan kegirila bilan anlanmasini
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talab edir.Konstruktiv interdisiplinartadris bilik, mananin yaradilmasi ve 6yranma haqqinda asagidaki
bes prinsipla tasvir edila bilar (Jonassen, 2004).

Biliklar atraf muhitla garsiligh alaga vasitasila qurulur. Talabalar gabul edan va interpretasiya
edandirler. Onlar aqli modellari yaradan koqgnitiv, interpretasiya harakatlari vasitasila fiziki aloam
barada 6z soxsi tasavvirlarini yaradirlar. Bu dark etma prosesi yeni ideya va hadisalarin artiq yaradilmig
movcud farziyyalarlo uygunlasdirilmasini ehtiva edir. Taloba tarafindan yaradilmis bilik takca
ideyalardan (mazmundan) deyil, ham da alda edildiyi kontekst haqqinda biliklardan, dark edanin
hamin mihitds na etmasindan ibaratdir. Dark edanin hamin muihitdan na alda etmak niyyatlarini
ehtiva edir. Belalikls, insanlari daha asagl saviyyali hayat formalarindan farglandiran cahat
intensialligdan (magsadli hayat ve davranisdan) va bu intesionalligl taskil edan niyyatlarin
macmusundan ibarat qabiliyyatlara va saristalara aiddir.
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Extended Abstract
Introduction

Interdisciplinary learning is the process by which individuals or groups integrate ideas and

methods from two or more disciplines or designated areas to develop a fundamental or practical
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understanding of a subject that is beyond the scope of a single discipline. Interdisciplinary learners
integrate information, techniques, tools, perspectives, concepts, or theories from two or more
disciplines to produce products, explain phenomena, or solve problems in ways that are not possible
through a single discipline. Understanding interdisciplinary learning as a cognitive phenomenon
requires empirical study of the mental processes involved, such as analogical reasoning, conceptual
blending, and complex causal reasoning. However, the integration of forms of knowledge that respond
to different epistemologies (dominant points of analysis, methods, and criteria of validity) is key to
interdisciplinary learning, and the psychological study of interdisciplinary learning requires a strong
epistemological foundation. This requires an articulation of the nature of disciplinary knowledge and
the methods and criteria by which this knowledge is produced and accepted. It also requires an
epistemological theory that helps us understand and validate the ideas that emerge at multiple
interdisciplinary intersections. Interdisciplinary teaching, we argue, involves a series of sensitive
adjustments by which new ideas are measured against each other and against prior commitments to
the discipline under study. In order to make an argument for a pragmatic theory of constructionism,
we first review the existing literature on interdisciplinary cognition and learning, taking into account
its strengths and weaknesses. We demonstrate how epistemological assumptions frame and limit our
thinking about interdisciplinarity through two approaches: logical positivism and relevance theory. We
then apply a pragmatic constructivist framework to interdisciplinary teaching.

Conceptual Models of Interdisciplinary Teaching Mechanisms

Today, empirical research on interdisciplinary teaching is found to lack a generative
epistemology or convergent lines of inquiry that would enable the accumulation of knowledge.
Interdisciplinary teaching is associated with critical thinking skills, more sophisticated conceptions of
knowledge, learning, and inquiry, and higher motivation and engagement of students (Hursh, Haas, &
Moore, 1988). In some cases, authors propose conceptual models of interdisciplinary teaching
mechanisms based on specific teaching theories. Models differ according to the level of empirical or
conceptual grounding they are based on and the dimensions of interdisciplinary teaching they seek to
explain. For example, the conceptual blending theory proposed by Gilles Fauconnier and Mark Turner
encompasses a fundamental cognitive computation of the human being: the ability to combine two
existing concepts in order to create new meaning (Fauconnier & Turner, 2002). “Mixed” concepts such
as “problem solving” or “handwriting” are universal in everyday language and contribute to our ability
to understand our environment. M. Miller shows how complex concepts, such as empirical bioethics
and broad concepts such as innovation in evolution, cellular development, technology, and
organizations, teach people to integrate disparate knowledge bases (Miller, 2005). Her research

illuminates the micro-representations of interdisciplinary integrations. This does not refer to the
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processes by which integrated concepts are constructed. Researchers following the neo-Piagetian
tradition place great emphasis on the construction and revision of knowledge structures that
correspond to increasing levels of difficulty and abstraction. A low-level understanding of each isolated
concept must precede an understanding of the relationship between two concepts. Furthermore,
understanding the relationships between sets of related concepts is based on an initial low-level
understanding of each participating set. Complex higher-level concepts such as "systems" or "systems
of systems" organize lower-level concepts, transforming these abstractions into desirable indicators of
educational success. Applied to interdisciplinary contexts, in line with the neo-Piagetian approach,
students first construct abstractions in one relevant subject. They then acquire knowledge in two or
more disciplines, but do not make connections between them. Third, they integrate knowledge
acquired from two disciplines around a central and more abstract theme. By highlighting the social
dimensions of learning and cognitive development, researchers such as Svetlana Nikitina and Rebecca
Bonz characterize the progressive acquisition of disciplinary reasoning and ways of thinking among
individuals studying in different fields. These researchers take social mediation in education as a
starting point. The progress they propose begins with individuals' sensitivity to concepts and terms
foreign to their colleagues from other disciplines, continues with an increased ability to identify these
constructs, and ends with their effective use in interdisciplinary contexts. Similarly, while emphasizing
the communicative dimensions of interdisciplinary learning, others explore collaborative learning—
the joint identification of a problem or approach by two or more individuals—in order to create a
common ground. New research on interdisciplinary learning has used different approaches to the
study of human cognition and related assumptions about the nature of knowledge. Perspectives are
also limited. For example, a focus on integrative concepts must be complemented by a focus on how
concepts are learned. The neo-Piagetian commitment to complexity and abstraction as indicators of
the complexity of learning must be complemented by a description of learning that also pursues other
cognitive goals, such as effectiveness or innovation. Models differ in their assumptions about the
nature of knowledge and the processes by which it is acquired. In fact, a comprehensive foundation
for the study of interdisciplinary learning begins with greater clarity about the nature of what is
learned. What constitutes interdisciplinary knowledge or understanding? Can we discern key aspects
of this complex epistemological phenomenon in order to demonstrate a theory of interdisciplinary
learning?
The Problem of Reductionism

Interdisciplinary learning involves a variety of cognitive endeavors, from aesthetic
interpretations of past events to comprehensive explanations of the existence of water. It draws on a
wide range of concepts and modes of thought across a wide range of disciplines. An epistemological

framework for interdisciplinary learning should take this diversity into account by illuminating the
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learning processes involved. Generally speaking, epistemological theories illuminate the nature, scope,
and application of knowledge. However, they also characterize human knowledge and ideas, the
relative importance they attribute to particular forms of knowledge, and the standards and criteria by
which knowledge is considered acceptable. Consequently, epistemological frameworks also differ in
their illumination of the integration of interdisciplinary knowledge and its application. The search for
a comprehensive theory of knowledge has stimulated thinkers from a number of intellectual traditions.
Scholars have sought to uncover fundamental regularities that are not related to unrelated disciplinary
facts or requirements. Although efforts to establish logical connections between fields of knowledge
are commendable, their results are usually explained by the kind of explanation that comes from logic
and mathematics, or more recently from biology. Two points are then considered: logical positivism,
as presented in the classic work of A.J. Ayer, and the theory of correspondence as applied by E. O.
Wilson. Logical positivism has dominated English-speaking philosophy since its emergence in the
Vienna School in the early 1920s. It is based on logic, mathematics as the source of analytical truth,
and the natural and social sciences as the only means of revealing provable truth about the world.
Logical positivism favors propositional knowledge, limiting the world of meaningful judgments and
statements to knowledge that can be tested in principle by experience and logical evidence. However,
according to Ayer's theory of emotional ethics, positions in the moral or aesthetic realm are excluded
from the logical positivist worldview. They cannot be empirically or logically verified or disproved.
Similarly, non-descriptive knowledge embodied in images or actions cannot be considered logical in
the same way. Logical positivism, in its strictest form, guaranteed that reasoning could be valid if it
met its criteria. But this also has its costs. It limits the kinds of knowledge that science and logic attempt
to understand, excluding human cognitive achievements in the fields of art and normative-moral
reasoning. When applied to the representation of knowledge in interdisciplinary teaching, logical
positivism emphasizes the acquisition of descriptive knowledge across disciplines and the
development of deductive and inductive reasoning skills. However, it still fails to understand aesthetic
experience and says nothing about the nuances of the interpretation of the past. Aesthetic experience,
too complex and vague to be codified in a system of irrefutable logic, and too semantically robust to
be modeled and verified, falls outside the framework of positivist thinking and explanatory framework.
Edward O. Wilson's theory of coherence has recently been cited as an attempt by C. P. Snow to unify
the natural sciences and the humanities. Coherence, at least in part, acknowledges the diversity of
intellectual endeavors. In practice, this coherence seeks to bring together specialists in order to "agree
on a common set of abstract principles and sound evidence". Wilson characterizes it as "the new
knowledge unity of the 21st century" (Wilson, 1998, 10—14). He argues that coherence can legitimately
unify the humanities and the natural sciences. Coherence allows the humanities to formulate human

and cultural constructs for study - thought, beauty, altruism, cooperation - and the biological sciences
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to explain them. However, coherence bypasses history, art, and architecture to look at the biology of
human visual perception in order to understand aesthetic achievements. Coherence is useful for
shaping interdisciplinary efforts by students who want to explain the biological basis of human life. But
itis limited in its pursuit of other goals, such as helping students understand the emotional cost of war
or how art can be used for healing or reconciliation. A more pluralistic epistemological theory is needed
that embraces multiple forms of knowledge on their own terms and is also credible.

Interdisciplinary activities are diverse: for example, the demands of designing historical
monuments differ significantly from those of explaining climate change or water scarcity. Significant
cognitive transfers between tasks rarely occur. What constitutes a productive epistemological
framework for interdisciplinary teaching? Four criteria are likely required. First, the epistemological
framework must be pluralistic in its ability to accommodate multiple forms of disciplinary
understanding and encompass different intellectual agendas. Second, it must be relevant to the
interdisciplinary teaching event, illuminating processes of interdisciplinary integration. Third, the
theory must explain the progression of knowledge from less to more perfect conditions; it illuminates
important dynamics of education. Finally, it must offer assurance of knowledge quality—an
epistemological mechanism that reduces the likelihood of error by offering reliable and appropriate
application standards in interdisciplinary endeavors (Boix-Mansilla, 2010, 288-306).

Toilluminate the integration of knowledge in interdisciplinary teaching, epistemological theory
should neither limit its scope to empirically validated considerations nor relegate all forms of
knowledge to privileged disciplines such as biology. Such emphases, as we have seen, limit the kinds
of interdisciplinary teaching that can be legitimately tested. Instead, productive epistemology provides
insight into how understanding of a subject can be developed, whether such understanding leads, for
example, to an aesthetic interpretation of a sculpture or to a comprehensive explanation of the scarcity
of drinking water.

Towards a Dynamic Description of Interdisciplinary Teaching

The above criteria for the epistemology of interdisciplinary teaching point directly to pragmatic
constructivism. Pragmatic constructivism is proposed as the epistemological basis of interdisciplinary
teaching. Based on the works of philosophers N. Goodman and K. Elgin, this approach offers a relevant
framework for characterizing purposeful, pluralistic, and provisional interdisciplinary teaching.
Interdisciplinary teaching belongs to the constructivist-pragmatic epistemology. This epistemology
clarifies how people better understand the world, themselves, and others through existing disciplinary
imaginaries. The constructivist epistemological framework argues that the purpose of inquiry and
cognition is to advance the process of understanding. Research inquiry is not simply the accumulation

of descriptive knowledge in search of truth. Rather, inquiry requires a broad, deep, and reflective
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understanding of its subject matter. Constructive interdisciplinary teaching can be described by the
following five principles of knowledge, meaning-making, and learning (Jonassen, 2004).

Knowledge is constructed through interaction with the environment. Students are perceivers
and interpreters. They construct their own understandings of the physical world through cognitive,
interpretive actions that create mental models. This process of understanding involves the alignment
of new ideas and phenomena with existing assumptions. The knowledge created by the student
consists not only of ideas (content), but also of knowledge about the context in which it is acquired,
what the perceiver does in that environment. It includes what the perceiver intends to gain from that
environment. Thus, what distinguishes humans from lower life forms concerns the abilities and
competencies that consist of intentionality (purposeful living and behavior) and the set of intentions
that constitute this intentionality.
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