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ONSOZ

Bu g:ahg,ma Istanbul Proje Yonetim Dernegi (IPYD), Dinamikler 2003 Ulusal
Kongresi Ogrenci Yarismasinda tigiinciiliik 6diiliine layik goriilmiistiir.

“Dunyada degismeyen tek sey, degisimin kendisidir” ifadesini Herakleitos
M.O. 4yy’da “hersey akar” soziyle ifade etmistir. Siiphesiz degisim hayatin her
asamasinda kendini gostermektedir. Bu degigimden sektorler ve egitim kurumlan da
fazlasiyla etkilenmektedir. Kag¢imlmaz olan degisime farkli  bir agidan, -ingaat
sektort agisindan- baktigimizda, emek yogun yapist itibariyle teknolojik degisimlerin
diger sektorlere oranla az yagsandifi, fakat son elli yildir proje yonetiminde ki
gelisimin kendisini fazlaca hissettirdigi bir sektér goririz. Nitekim, geligmig olan
tlkelere bakidiginda, insaat proje yonetimiyle ilgili egitim programlarinda da bu
yonde degisim ve gelisimlerin oldugunu gormekteyiz. Dogal olarak, giinimiiz
degisen diinyasmn bilgi ¢agim yasadigi ve her alanda bilginin onemli oldugu
dugiinaldiginde, suphesiz, degisime ayak uydurma da egitim kurumlarina ve
Universitelere buyiik gorevler digmektedir. Geligmis tlkelerde de, egitim kurumlari,
ingaat sektoriinde bu degisimi gormis ve gerekli adimlar atmuglardir.

Bu tezin, ingaat proje yonetiminin Tirkiye’de bir disiplin olarak gelismesine katki
saglamasini umuyor, ingaat proje yonetimi ile ilgili egitim programlarimin ozellikle
lisans diizeyinde tiniversitelerimizde yer almasim diliyorum.

Tez c¢aligmam sirasmnda degerli katkilanmi  esirgemeyen sayin  hocam
Dr. Murat KURUOGLU’na, tez damsmanm Dr. Akin ERISKON’a, Anabilim Dal
Bagkammz Yrd. Dog¢. Dr. Ugur MUNGEN’e, engin bilgi birikimi ve Tiirk Yapi
Isletmeciligine kazandirdign degerli eserleriyle bu alanda yol gosterici olmus saym
Prof. Dr. V. Dogan SORGUC hocamiza, katkilarimi esirgemeyen sevgili aileme ve
basta burada olmamu borglu oldugum sevgili babam Cemal ARSLAN’a maddi ve
manevi destekleri igin tesekkiir ederim.

MAYIS 2003 Murat ARSLAN
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TURKIYE’DE INSAAT PROJE YONETIMININ YERI

OZET

Sektorler tilke ekonomilerinin geligsiminde biiyiik rol oynarlar. Ingaat sektord, diger
sektorlere gore, ekonomiye katkisi biyitk olan sektorlerin baginda gelmektedir.
Ingaat sektoriiniin bu ozelligi ve insaat iiretim ve faktorlerinin diger sektorlere gore
farklilik gostermesi nedem ile, Ozellikle AB.D.’nde, ingaat sektortniin ihtiyaglar
dogrultusunda, proje yonetimi onem kazanmig ve bugiin artik A.B.D. ingaat proje
yonetiminde ileri bir seviyeye gelmistir. Ozellikle ikinci diinya savagindan sonra
ortaya ¢ikan yonetim alanindaki gelismelerin sonucu olarak, A.B.D.’nde insaat
firmalarinin, yuklenicilik hizmetlerinden daha ziyade, ingaat projelerinin yonetimi
hizmetlerine yoneldigi gori:!mektedir. Ingaat projelerinde yonetim kiltiiriiniin 6nemi
erken kavramig olan A.B.D.’nde ingaat egitiminde de, matematik-mekanik agirlikh
ders programlarimin yaminda yénetim-igletme agirhkl ders programlarina da oldukca
ayrintih bicimde yer verilmektedir. Bu degisimin onemint kavrayamayan ve bu
degisimi gerceklestiremeyen iilkeler ile bu tlkelerin ingaat firmalari, gelecekte, proje
yonetim hizmeti veren firmalara —6zellikle uluslararast piyasada- tageronluk hizmeti
vermekten Gteye gegemeyeceklerdir.

Bu g¢aliymada A.B.D.’nde insaat proje yonetiminin, egitim programlari ve sektorde ki
tarihsel gelisimi ile buginki durumu incelenmis ve Turkiye ile karsilastirilmgtir.
Dunya da ve Turkiye’de ingaat proje yonetimindeki ihtiyaglar tespit edildikten sonra,
AB.D.’nde ingaat proje yonetimiyle ilgili lisans programlari ayrintili olarak
incelenmigtir. Turkiye’de ingaat proje yonetimi egitiminin mevcut durumu ortaya
konmus ve son olarak, AB.D.’nin ingaat proje yonetimindeki seviyesinin
yakalanmasi i¢in, Tirkiye’de insaat proje yonetimiyle ilgili lisans programlarina yer
verilmesi gerektigi ve bunun igin, Tirkiye’de bir potansiyelin oldugu sonucuna
ulagilmistir. Insaat proje yonetimindeki basari, Tirk Ingaat Sektoriiniin ve Ingaat
Firmalanmn basarsi olacaktir.
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CONSTRUCTION MANAGEMENT IN TURKEY

SUMMARY

Industry of a country carries very important roles for the country’s economical
values. Construction industry is the most important branch among all other industrial
branches. Because of this branch’s having crucial role for the country’s economical
situation and differences in producing levels compared to the other sectors,
especially in USA, the construction industry has been looking for construction
managers who are qualified engineering, management and administrative skills and
knowledge. Today, in USA construction management is a very important discipline.
In this study, historical development and today’s situation of construction
management in USA are examined and compared with Turkey. Then some studies
which are about knowledge and skills for the construction management/managers
compared with knowledge and skills which are the needs of Turkish construction
management/managers. After that, construction management education in USA is
detailed examined with accreditation councils and their criteria for construction
management curriculum. Some curriculum examples of construction management
programs in USA are given and construction management education in Turkey is
examined. In conclusion, there is a potential in Turkey for opening undergraduate
construction management programs. Undergraduate construction management
programs are required to reach level of construction management education in USA.
Success of Turkish construction industry and Turkish construction firms are
connected with success of construction management in Turkey.



1. GIRIS

Ulke ekonomilerinin  gelismesinde sektorler biiyitk rol oynarlar. Tiirkiye
ekonomisinin gelismesine katkida bulunan sektorler ingaat sektorii, sanayi sektorii ve
tarim sektoridir. Hizmet sektorii igerisinde anilan insaat sektori, gayri safi milli
hasidla (GSMH) icerisinde yadsmamaz bir paya sahiptir. Buna ek olarak, ingaat
sektoriiniin, ingaat malzemeleri treten sanayi sektori igerisindeki payi, yurtdist
miteahhitlik hizmetlerinden saglanan doviz girdisi ve igsizligi emici rol oynayan
yiksek istihdam kapasitesi goz Onine alindiZinda, tlkemiz igin lokomotif sektor
niteliginde oldugunu soylemek yanlis olmayacaktir. Bu ozellikleri ile, Tirk Ingaat
Sektort, engin bilgi birikimi ve teknoloji kapasitesine sahip, 6nde gelen firmalar ve

mithendisleriyle adindan soz ettiren bir sektordur.

Ingaat sektoriiniin gerek bu bakimdan 6nemi, gerekse ingaat iiretiminin kendine has
ozellikleri nedeniyle bir disiplin olarak dogmus ve gelismis olan ingaat proje
yonetiminin A B.D. ve Tirkiye’deki gelisimi, egitim programlarindaki yeri, ingaat
sektoriinde proje yonetiminin O6nemi ve ingaat sektoriiniin proje yonetimindeki
ihtiyaglart bu tez kapsamunda incelenmistir. Insaat proje yonetiminin, Sneminin
ortaya konulmasi amacindaki bu tez c¢aligmasinin sonucunda, ingaat proje
yonetiminin  Ozellikle lisans dizeyinde egitim programlarinda yer almasi

gerekliligine ulagtlmmsgtir.

Bu amaca ulagmak icin, ilk olarak, bu tez kapsaminda Turkiye’de yap: isletmesi,
yapim yonetimi vb. adlarla bilinen ve ingaat projelerinin yonetimi ile ilgili olan bu
disiplinle 1ilgili kavramlar ve bu disiplinin kapsadigi konular ikinci boélimde

verilmigtir.

Bugiin, dunyadaki insaat sektoriindeki geligmelere bakildiginda, ozellikle ikinci
dinya savagindan sonra ortaya ¢itkan yonetim alanindaki geligmelerin sonucu olarak,
ozellikle de A.B.D. ’nde ingaat firmalarinin, yiiklenicilik hizmetlerinden daha ziyade,

ingaat projelerinin yonetimi hizmetlerine yoneldigi gorilmektedir. Ingaat projelerinde



yonetim kiiltiiriiniin 6énemi erken kavramis olan A.B.D.” de insaat egitiminde de,
matematik-mekanik agirlikli ders programlannin yanmda yonetim-isletme agirlikl

ders programlarina da oldukca aynntili bigimde yer verilmektedir.

Uciincii bolimde, A.B.D.’nde bu disiplininin gerek egitim programlarinda gerekse
ingaat —yapmm- sektoriindeki tarihi gelisimine yer verilmistir. Benzer sekilde, bu
diéiplinin Turkiye’deki gelisimine de yer verilmis, boylelikle ABD. ile
kargilastirilma olanag c¢ikmus ve ingaat proje yonetiminde A.B.D.’ne goére hangi

seviyede oldugumuz ortaya konmustur.

insaat proje yonetiminin gelismis tlkelerdeki, ozellikle A.B.D.’ndeki gelisiminin
onemini kavrayamayan ve bu gelisime ayak uyduramayan ilkeler ile bu tlkelerin
ingaat  firmalar, gelecekte, proje yonetim hizmeti veren firmalara -ozellikle

uluslararasi piyasada- tageronluk hizmeti vermekten Gteye gegemeyeceklerdir.

Dérdiincii bolimde, genelde ve Tiirk Insaat Sektorii'nde ingaat proje yonetiminin
gerekliligi, giinimiiz rekabetgi diinyasiun ozellikle ingaat sektorini ilgilendiren
globalizm, kiiltir ve uluslararasi rekabet konulari agisindan kisaca ortaya konmaya
caligtimistir. Bu boliimde insaat sektoriiniin 6zellikleri, onemi ve buyiikligiine de yer
verilmis, son olarak, ingaat proje yonetimiyle ilgili diinyada ki ve Tirk Ingaat

Sektoriindeki ihtiyaglar (bilgi ve beceriler) ‘dan bahsedilmistir.

Proje yOnetiminin, insaat sektorii igin O6nemi gere8i, Ozellikle insaat sektOriniin
ihtiyaglart  dogrultusunda, mesleki egitimde, matematik-mekanik agirlikh klasik
programlarin yaminda, yonetim ve isletme agwhkh programlara da yer verilmesi
gerektigi bir gercektir. Nitekim bu alanda sektorin ihtiyag duydugu yonetici
mithendis tipi belirlenmeli ve bu konuyla ilgili egitim programlan bu ihtiyaglar goz

oniinde alinarak yaptlandinimalidir.

Bu amagla, besinci bolimde, A.B.D.’nde ingaat proje yonetimiyle ilgili akreditasyon
kuruluslarina yer verilmis, ingaat proje yonetimiyle ilgili egitim programlarindan
bahsedilmis ve egitim programlarindan &rnekler verilmistir. Daha sonra ise,
Tiirkiye’de ingaat proje yonetimiyle ilgili mevcut olan durumdan bahsedilmis ve baz1
tniversitelerde bu disiplinle ilgili verilen derslere yer verilmistir. Boylelikle, egitim
agisindan  ingaat proje  yonetiminin  AB.D ile Tirkiye’deki durumunun

karsilagtiriimast olanagi ortaya ¢ikmustir.

[y



Son olarak, altinci bslimde ise elde edilen sonuglar verilmistir. Sonug olarak, Insaat
proje yoOnetiminin, ingaat sektoriiniin ve ingaat firmalarimin basardarinda 6nemli bir
paya sahip olduguna ve egitim programlarinda, bu disipline 6nemli derecede yer
verilmesi gerektigi ortaya c¢ikmmustir. Bunun yaninda, Tirkiye’de ingaat proje
yOnetimi eZitiminde bir potansiyelin olduguna, bu potansiyel kullanilarak ve bu
alandaki ihtiyaglar g6z Oniine alnarak, ingaat proje y®netimiyle ilgili lisans
programlarimin  agilmasi gereklilifi sonucuna vardmugtir. Nitekim, ingaat proje
yonetimindeki basan, Tirk Insaat Sektoriiniin ve Tiirk Insaat Firmalarinin, basanisina

biiyiik katkilar saglayacaktir.
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2. INSAAT PROJE YONETIMININ ANLAMI VE KAPSAMI

2.1 Insaat Proje Yonetimi ve Benzeri Kavramlar Uzerine

Insaat proje yonetimi, bir yapim projesinin baslangicindan-sonuna kadar olan
surecle birlikte yapim sonrasim da kapsayan ve mal sahibi adina ingaat proje
yoneticisi tarafindan yerine getirilen proje yonetimiyle ilgili tim hizmetleri
kapsamaktadir. Ulkemizde bu disiplin ile ilgili dersler iiniversitelerimizin insaat ve
mimarlik fakiltelerinde farkli isimler altinda okutulmaktadir. Bu disiplin yaygin
olarak yapi igletmesi olarak bilinmektedir. Istanbul Teknik Universitesi mimarlik
editimi  biinyesinde yapim yonetimi programu mevcuttur. Istanbul Teknik
Universitesi Yapt Isletmesi Ana Bilim dali tarafindan yiuritilmekte olan sertifika
programina ise insaat isletme mithendisligi adt verilmis olmakla birlikte bu ana bilim
dali tarafindan Insaat Milhendisleri Odasinda diizenlenen meslek igi egitimi kursuna
ingaat yonetimi adi verilmigtic. Bu disiplin i¢in, en yaygin olarak kullamlan ve

bilinen ifadeler ise, yap1 igletmesi ve yapim yonetimidir.

Yap: igletmesi ifadesi, 6zellikle ingaat mithendisligi programlarinda yaygin olarak
ingaat proje yonetimi disiplini igin kullamlmaktadir. Bu kavramin en uygun oldugunu
savunan kimi yazara gore yapt deyimi Tirkce oldugu, isletme deyimi ise igletmeye

iligkin tammlarda yer alan;

e Bir alet, makine vb. galistirilmast yani ona is gordiiriilmesi ile bir dinamik yapi,
¢ Bu islerin yapildigi igyeri (statik yapi),

* Maddesel ve insansal unsurlarm (6rgiit)

timini kapsadi) igin, yapi igletmesi deyimi dogru ve uygun deyim olmaktadir [1].

Kimi yazarlara gore ise, yapim yonetimi kavrami, yapi isletmesi kavramindan daha

uygun goriilmektedir. Bu kisilere gore yapt isletmesi kavramu, daha ¢ok bir yapimn



veya tesisin igletilmesi, caligtinimasi kavramint cagngtirmaktadir. Bu sebeple bu

kisiler yapim (proje) yonetimi kavraminin daha uygun olacag: gortusindedirler [2].

Bu disiplin igin Turkiye’de kullamlan en yaygin ifade yapi isletmesi olmakla birlikte
asagidaki nedenlerden dolayi, “ingaat proje yonetimi” ifadesinin bu alana daha uygun
distigt kabul edilmis ve tez kapsaminda da “ingaat proje yonetimi” ifadesi

kullanilmustir.*

o Ingaat mithendisligi ders programlarinda yap: isletmesi adi altinda verilen bir ders
bulunmaktadir. Bu ders proje yonetiminin tim konularindan daha ¢ok proje
yOnetiminin bir ya da birka¢ konusu -ozellikle planlama ve teknikleri- ile
ilgili oldugundan, bu disiplinin 6grenciler ve mithendisler tarafindan suurh
konularla —0zellikle de sadece planlamayla- ilgili oldugu kabul gérmektedir.
Oysa, bu disiplin proje yOnetiminin (project management), planlamadan
organizasyona, yiiriitme, koordinasyon ve kontrole kadar bitin konularim

kapsamaktadir.

e Dinyada “construction management” adiyla amlan bu disiplin, “project
management” kapsamuindadir. “Project Management” ingaat, gemi yapimi, uzay
¢alismalan gibi bir kez yapilan ve diger iiretim tiplerinden (seri iiretim, atdlye tipi
tretim) farkli olan bir Gretim yonetimini tamimlamaktadir. Dolayisiyle proje
yonetimi  (project management) tammu yapim yonetimini  (construction

management) de kapsamaktadir [2].

S6z konusu proje veya projeler ingaat sektoriiyle ilgili yapim projeleri oldugundan,
ingaat projelerinin yonetimini ¢agristiracag ve kapsayacag disiinillerek, bu disiplin
igin “ingaat proje yonetimi” ifadesinin tez baghg olarak en uygun olacag

distintilmiis ve bu tez icerisinde bu ifade kullamlmustir.

'Tez igerisinde, 6zellikle A.B.D.’nden 6rneklerin verildigi ve alintilann yapildigl verlerde., zaman
zaman yapim (construction), yapineci veya ingaat yapimcisi (constructor), yapim egitimi (construction
education), yapim mithendisligi (construction engineering), yapim yonetimi veya ingaat proje
yOnetimi (construction mangement) yapim sektdrii veya insaat sektorii (construction industry) vb.
kavramlar, bu kavramlann Ingilizce’deki kargiliklarinin Tiirkge’ye cevrilmesi gerektigi durumlarda
kullanilmustir. Nitekim, tez icerisinde ayrintih olarak bahsedilecegi iizere, A.B.D.’nde bu disiplinle
ilgili egitim programlarinin farkl isimler altinda verildigi goriilecektir. Bu sebeple, kavramlar
tizerinde fazla durmak, daha fazla karisikliklara sebep olacagindan, esas olarak, bu tez kapsaminda,
Tarkiye’de yap: isletmesi ve yapim ySnetimi programlarimin iistlendigi, disiplinden bahsedildigi
unutulmamahidir.



2.2 insaat Proje Yonetiminin Tanimi

Insaat proje yonetimini alaninda Amerika’da 6nci  kurulus olan CMAA
(Construction Management Association of America) m yaymladig: ingaat proje
yonetiminin hizmet ve uygulama standartlari tammlar béliimiinde proje (project) su

sekilde tammlanmgtir [3]:

“Malsahibinin amaglarim1  gergeklestirmek icin konsept olusturma, tasarim ve

yapimin sonuna kadar harcanan ¢abanm timii.”
Yine ayn: kaynakta proje yonetimi (project management) su sekilde tanimlanmustir:

“Proje tasarim ve ingaatinda profesyonel bir ekip (proje ekibi) tarafindan tumlesik
(entegral) sistem ve prosedirlerin kullamlmast. Ingaat projelerinde proje yonetimi
deyimi, ingaat proje yonetimi (construction management) deyimi ile esanlamh

kullanlabilir.”

Insaat proje  yOnetimi (construction management) igin yapilan tammlama ise

sOyledir:

“Bir ingaat programinda ingaatin proje tasarimindan gerceklestirilmesine kadar olan
evrelerinde siire, maliyet ve kalite denetimi amaciyla kullanilan profesyonel yonetim

streci.”

~ CMAA’in web sayfasinda ise, “What is Construction Management ?” baslig1 altnda

ingaat proje yonetimini su sekilde tammlanmustir [4]:

“Projenin baslangicindan tamamlanmasina kadar her safhasinda, sire, maliyet ve
kalitenin denetim altinda tutuldugu, projenin planlamasi, tasarim ve yapimnda en
etkili yonetim tekniklerinin kullamldigi profesyonel hizmetlerin timine verilen

isimdir.”

“Projelerin basariyla tamamlanmasi igin mal sahibi adina yiirttiilen insaat yapim

islerine 6zgii bir disiplin ve yonetim sistemidir.”

Bu tanimlardan da anlagilacag: tizere ingaat proje yonetimi bir disiplindir. Bu disiplin
ingaat sektoriiniin ve iretiminin kendine has oOzelliklerinden dolayr diger sektorler

icin s6z konusu olan proje yonetim uygulamalarindan farkli bir disiplin olarak
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dogmus ve geligmistir. Nitekim, bu disiplinle ilgili egitim programlann da bu
gercekler ile birlikte ortaya ¢tkmug ve sekillenmistir.

2.3 Insaat Proje Yonetiminin Amac ve Kapsami

Ingaat sektorii igin proje yonetimi; mal sahibinin hayalindeki resmin kendisine
verildigl anda biten siire¢ olarak tammlanmaktadir. Bu siire¢ iginde pek ¢ok tarafi
(mal sahibi, mithendis, mimar, yiiklenici, malzeme saglayicilann vb.) ve pek ¢ok
agamay! (On tasarim, tasarim, thale, ingaat vb.) banndwmaktadu [5]. Projelerin
glinimiizdeki karmasiklifi yaninda proje yonetiminin ortaya ¢ikis nedenlerinin

baginda toplumsal ihtiyacin optimizasyonu gelmektedir.

Insaat sektorii karmasik yapisi ve projelerin tek ve tekrarlanamaz niteligi ile kendine
0zgl bir sektordir. Bu sektori karmagik kian, her proje i¢in yeni bastan orgiitlenen
pek cok tarafi (mal sahibi, proje miiellifleri, yiikleniciler, alt yiikleniciler, malzeme
ureticileri, gevre orgitleri, kamu kuruluslart vb.) ve pek ¢ok asamay: (6n fizibilite,
tasarim, ihale, imalat, igletme, bakim vb.) biinyesinde barindirmas: ve tiim bu taraflar
ve asamalar arasinda olugan bir seri belli belirsiz iligkilerdir. Bu karmagik yapiyi
analitik olarak g¢oziimlemek, orgitlemek ve bir ama¢ dogrultusunda hedef verme isi
de bir o kadar zor olacaktir. Ancak bu isin zorlugu yamnda projenin basarismdaki
pay: kesinlikle goz ardi edilemez bir gergektir. Bu nokta da bu zorlugun iistesinden
gelmek igin, isletme ve mithendisligin ortak caligmasi sonucu ingaat proje yonetimi
(construction management) disiplini ortaya ¢ikmug ve karmagik yapiyr genel olarak
modellemigtir  (Sekil 2.1). Sonug olarak, bu disiplin, zamani, parayr ve malzeme-
makine-ig¢ilik kavramlanmn bitiinlesik adi olan kaynak verilerini optimize etmeyi

amaglamaktadir [6].

Proje yonetimiyle ilgili olarak, dinya da standart proje yonetim sistemleri
olusturulmustur. Bunlar igerisinde, Amerika Proje Yoneticileri Birligi’nin (CMAA)
Onerdigi standartlar, ingaat projelerinin yoneticilerince olugturuldugundan, sektérii
en iyl ifade eden yap: olarak kabul edilebilir. Bu yapiyla birlikte, ingaat proje
yonetimi siirecinin kategorilere ve agamalara boliinmesi, her asamanin yeter detayda
tanimlanmas: formile edilebilir bir yapt ortaya g¢ikarmaktadir. Bu yapidaki

fonksiyonlar kategorilere ayrilarak tammlanmuslardir. Bunlar [7];
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Sekil 2.1 Kaynak — zaman- para iligkisi
¢ Proje yonetimi (genel yapi ve organizasyon)
e Maliyet yonetimi
e Sire yOnetimi
o Kalite yonetimi
e Sozlegme uygulamast
o 5 giivenligi yonetimi

Bu kategoriler birbirlerini dislamamakta ve birbirleriyle baglantih olarak insaat proje
yOnetim stirecinin tiimlesik unsurlan niteliginde bulunmaktadirlar. Uyum ve tutarhilik

agisindan her kategori asagidaki agamalara ayrilmistir:
¢ Ontasarim
e Tasanm

Thale ve satin alma

©

e  Yapiumn

¢ Yapim sonrast



Her bir kategori yukarida sayilan asamalarda incelenerek sistem tasarmm

gerceklestirilmis olmaktadir. Bu kategorilerin kapsami kisaca asagida verilmistir.

a) Proje yonetimi (genel yapt): Bu kategoride biinyesinde, genel anlamda ingaat proje
yonetimi ve organizasyonunu belirlenmelidir. Ingaat proje yonetim plant ve onu

olusturan baglica unsurlar gelistirilmelidir.

b) Maliyet yonetimi : Bu kategoride Ingaat proje yoneticisinin bitiinlesik ve kapsamit
bir maliyet yonetim sistemi, proje ekibi ile maliyetlerinin proje boyunca yonetilmesi,
kontrol edilmesi ve izlenmesi konusunda yapacag: ¢alismalarin esaslari belirlenir.
Etkin maliyet yonetimi igin, gergekgi bir proje biitgesinin malsahibinin mali simrlar
icinde olusturulmas: ve projenin en ekonomik sekilde planlamp, tasarlanip, yaptmim

saglayacak maliyet yonetimi teknik ve becerilerinin uygulanmasi gerekmektedir.

¢) Sure yonetimi: Isgiiciinii, ekipmanlari, malzemeyi, aragiari ve parayr proje
suresince en verimli sekilde kullanmak icin etkin c¢aligan bir zaman yonetim
sistemine ihtiya¢ vardir. Dogru planlama, programlama ve koordinasyon projenin
istenilen kalitede, zamanda ve ongoriilen biitge iginde tamamlanmas: igin olusturulur.
Proje Yoneticisi, zaman yonetiminin temel kalemleri olan ¢izelgelerin gelistirilmesi,
izlenmesi ve uygulanmasi ile diizenli raporlanmasi anlammda sorumlbuluk
tagimaktadir. Cubuk Diyagram, devre diyagram ve CPM yontemi ile gosterim

projede kullanilir.

d) Kalite yonetimi: Kalite, projenin amacina ulagabilmesi, biitce ve is programlar
fonksiyonlar, uygunluk, bitirebilme ve toplum tarafindan kabul edilebilme gibi
Ozellikleri bir araya getirebilmesi ile saglamr. Kalite Yonetimi, kalite hedefleri icin
dizenlenen prosediirler ve politikalar igin planlanan, organize edilen, uygulanan,
izlenen ve dokumante edilen sistemin yonetimi olup Kalite Kontrol projenin istenen
standartlarda, sartnamelerde ve ¢izimlerde yapidigimin isgtici, teknikler,
dokiimantasyon, malzeme, sistemler ve yoneticileri de dahil edecek bigimde, test
edilmesi, incelenmesi, sertifikasyonu ile olgiilmesidir. Kalite Giivencesi, kalite
kontrol prosedurlerinin ~ efektiflii igin planlanmis sistematik  yaklasimlarin

uygulanmasidir.

e) Sozlesme uygulamast: Bu kategoride ingaat proje yoneticisi, projenin yirirlikte

oldugu donem iginde yonetimsel gorevlerini yerine getirerek ve tim yapm
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sozlesmelerinde gerekli olan raporlama sistemini kullanarak, sozlesmenin

gereklerinin yerine getirilmesini saglar.

f) Is gitvenligi yonetimi: Proje yoneticisinin giivenlik ile ilgili yiukimlilugi projelere
gore degisim gostermekle birlikte, ingaat proje yoneticisi ve malsahibi arasindaki
sozlesmede agikga belirlendigi  sekilde giivenlik yonetimi  hizmetleri yerine

getirilmelidir.
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3. INSAAT PROJE YONETIMININ TARIHCESI

3.1 A.B.D.’nde insaat Proje Yonetimindeki Geligim

3.1.1 A.B.D.’nde Insaat Proje Yonetimi Egitiminin Gelisimi

A.B.D.’nde onceleri, projeleri planlayan ve tasarlayan, mimar ve mihendisler aym
zamanda yapim siresince iglerin denetimini de yaparlardi. Yapum igleri ya bu mimar
ve mithendislerin denetimi altinda olan is¢iler tarafindan yapilir ya da bu mimar ve
miuhendislerin gézetiminde tageron hizmeti veren yiikleniciler (tageronlar) tarafindan
yerine getirilirdi. O zamanlar tasanm yapmak, mimarlar ve mithendisler i¢in en
onemli ihtiyag olarak goralirda. 1920 yillarda mihendislik ve mimari tasanim en
onemli mesleki unsur idi. Nitekim o zamanlar tasarim agirlikli egitim programlari
yogunluktayd:. Fakat igletme ve yonetim ile ilgili konulara o zamanlar egitim
programlarinca yeterince yer ayridmiyordu. Dolayisiyla, o yillarda, yapim egitimiyle

ilgili uzmanlik konularina yetersiz seviyede okutuluyordu [8].

Daha sonralar1 bu uzmanlik alani yani yapim islerinin denetimi ve idaresi, tasarimci
mimar ve muihendislerin alani olmaktan ¢ikrmg, 6nceleri kiigitkk yapimcilar iken
artan yatinmlar ve kazanilan tecritbelerle yiiklenici durumuna gelmis olan firmalara
brrakilmigtir. Fakat proje idaresi ve yuriitilmesi yiikleniciler tarafindan o zamanlar
sadece ticari bir alan —daha fazla kar etmek igin kullanilan bir disiplin- olarak
gorilmugtir. Bu alandaki birikimler o zamanlar ya az sayidaki kitaplar ile ya da
tecriibelerle edinilmistir. O yillarda bu disiplinin, bir ¢ok milhendis ve mimar
tarafindan Gniversite egitiminde yer almas: uygun goriilmemekteydi. Bununla birlikte
ozellikle ikinci diinya savast yillarina dogru tasanm a@ulikli egitimin  yapim
sektoriiniin ihtiyaglarina kargilamada eksik kaldigr gortilmiigtiir.  Bu disiplinle ilgili
olarak, ikinci diunya savagindan o6nce, 1920’li yillarda yiizeysel c¢apta dersler
verilmig, 1930’lu yillarda ise mevcut tecritbelerin 1s1ginda bu disiplinle ilgili konular

netlestirilmeye baglanmig ve bu alanla ilgili olarak ingaat mithendisligi altinda lisans

11



programlar onerilmeye baglanmugtir. Ikinci diinya savasindan sonra ise ve bugiin bu
disiplin artik dort yilik programlar da dahil olmak tizere farkli fakiilteler de farkli
tormasyonlarda okutulmaktadir [8].

Ingaat sektoriinde ilk proje yonetim kiirsusi ise, tinel insaatim da igermek suretiyle,
o donemde is diizenlemesi ve verimlilik agisindan planlama gereksinimi giindeme
gelen Alplerdeki tunel insaatlari nedeni ile en yakin yerdeki Miinih Teknik
Universitesinde 1905 yilinda 6gretime baslamustir. Daha sonra boyle bir gereksinim
ikinci diinya savast sirasinda olumsuz arazi ve iklim kosullarinda kisa siirede
gerceklestirilmesi gereken askeri tesisler nedem ile ortaya ¢ikmus ve bu deneyimleri
yasamug olan J. Fondahl ve arkadaslarma 1958 yilinda A.B.D. Stanford Teknik
Universitesinde bu uzmanhk alamnn gelistirilmesi icin istedikleri her tirlii olanak
saglanmustir [9]. Nitekim, bu alandaki, ilk doktora c¢aligmalann Stanford
Universitesinden gikmustir [10].

Yapim egitimi zellikle son elli yildir A.B.D.’nde dikkat ¢ekici bir geligim géstermis
ve buglin artik, akademik disiplin olarak yerlesmistir. Yapim egitimi programlariyla
ilgili en temel bilgiler ve kurallar 1900°lu yillarin baginda, tarim (ziraat) ile
endiistriyel sanatlar programlarma kadar uzanmakla beraber, yapim egitim
programlart buglin yaygmn olarak kabul goren bir disiplindir ve igletme, mimarlik,
ingaat muhendisligi gibi disiplinlerin ortak bir Griinii olarak karsmmza cgikmustir,
f[kinci diinya savasindan sonra ki gelisim, ozellikle, 1970’hi yillarda akreditasyon
kuruluslarmin ortaya ¢ikmast ve  yapim programlarin akreditasyon kuruluslan
tarafindan taminmaya baglanmastyla ve yapim egitimi programlarmin  mimarlik,
insaat muhendislii  gibi  disiplinlerden bagimsiz  departman/bolim  olarak
kurulmalariyla iyice belirginlesmigtir. 1980°li yillardan sonra ise o6zellikle yapim
egitimiyle ilgili lisanststii programlara olan ilgi artmaya baslamug, arastirma ve
gelistirme imkanlar1 geniglemis ve bé’)ylecé, bu disiplinin gelisimine katkida
saglayacak arastirmalarm yapimast ile akademik personel gereksiniminin
kargilanmast hususunda geligmeler gozlenmistir. 1980°li yillanin sonlarina dogru
gozlenen oOnemli geligme ise, bu disiplinle ilgili iki yilhk programlarla ilgili
akreditasyon kriterlerinin gelistirilmesi ve iki yillikk programlarin da akreditasyon

almaya baslamalari olmustur [11].



Ozellikle, 1960’1 yillardan baslayan karmagik ve biiyuk yapilar ile birlikte yabanci
iilkelere uzanan yatinm projeleri, verimlilik ve planlama sorunlar ile birlikte, basta
A.B.D. insaat proje yonetiminde bugiin, ¢ok buyiik ilerlemeler kaydetmistir [9].
Bugiin artik bu disiplin bir ¢ok universite de iki yillk, dort yilk, lisanststi ve

doktora duzeylerinde okutulmaktadir.

3.1.2 A.B.D.’nde Insaat Proje Yonetiminin Sektordeki Gelisimi

A.B.D.’de 1950°li yillara kadar insaat sektoriindeki yapimer firmalarn -yiiklenici ve
alt-yiiklenici firmalar- iistlendikleri igler sabit (gotiirit) fiyat temelli iglerdi. O yillara
kadar az sayida yiiklenici firma aym zamanda projelerin tasarimm {stleniyor,
tasarim ve yapim hizmeti veriyordu. 1960’ yillarin sonlarma dogru ise ingaat proje
yonetimi sektérde iyice yerlesmis ve yiiklenici ingaat firmalar ingaat proje yonetimi
hizmeti de vermeye baglamiglardir. Bu yillardan sonra insaat proje yoOnetim
sirketlerinde artis goriilmiistiir. Insaat proje yonetimi hizmeti baslangicta bina-konut
ingaatlart igin yogun olarak verilmekle birlikte yillar gectikce ve de bugiin artik
endiistri, fabrika insaatlan ile otoyol ve koprii insaatlart da dahil olmak iizere

sektordeki gok karmagik isler i¢in de bu hizmet verilmektedir [12].

A.B.D.’nde bugiin ingaat sektoriindeki ingaat proje yonetim hizmeti veren firmalara
bakildiginda bu firmalarm iki temel sozlesme tipi hizmetler veren sirketler olduklan

gorilebilir [13]:

1. Vekaleten insaat proje yonetimi (agency construction manager — CM Fee) : Proje
yoneticisi, malsahibinin vekilligini Ostlenir ve malsahibinden aldigi bir Gcret
karsihginda, proje yonetim hizmetlerini yerine getirir. Burada ingaat proje
y&neticisi, projenin her safhasinda malsahibinin ihtiyag ve taleplerinin
karsilanmasi i¢in gaba gosterir ve malsahibine kargt sorumluluk tasir. Ingaat proje
yoneticisi, malsahibine asagidaki konularda tavsiyelerde ve onerilerde bulunur ve

bunlarin gergeklesmesi igin gerekli cabay gosterir [4];
e Mevcut kaynaklarin optimum kullamlmast,
e Isin kontroliiniin yapilmast,

o 15 programmmn yapiimast ve denetlenmesi,
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e Proje siiresince, projenin basarisi igin, tasarimel ve yapimet firmalarin gerekli

azami gabay1 gostermelerinin saglanmasi,

e Gecikme, degisiklikler ve anlasmazliklarin meydana gelmemesi i¢in gerekli

onlemlerin alinmasi ve ¢abanin gosterilmesi,

e Projenin tasarim ve yapiminda kaliteden odiin verilmemesi ve projenin

ongoriilen kalitede tamamlanmasi,

e Sozlesme ve prosedurlerin anlagsmazhklara yer vermeyecek sekilde esnek bir

bi¢cimde hazirlanmast ve idaresi.

2. Azami maliyet esasli proje yOnetimi (guaranteed maximum price construction
manager — CM at-risk) : Bu tip hizmetlerde, ingaat proje yoneticisi, malsahibine,
projenin yapim iginin timi i¢in maksimum bir fiyat verir ve projenin bu fiyati
asmadan gergeklegtirilmesi igin gerekli gabay1 gosterir. Insaat proje yoneticisi,
projenin gelisim ve tasarim asamalarinda, malsahibine damgmanhk yaparken,
yapim siirecinde ise isin genel yitkleniciliini yapar. Eger, proje igin 6ngoriilen
tavan fiyat agilirsa, malsahibi ve insaat proje yoneticisi arasindaki iliskinin
karakteri degisir ve anlagmazliklar ¢ikabilir. Insaat proje yoneticisi, bu tip
stzlesmelerde, malsahibinin ihtiyaglarimin  kargilanmast i¢in gerekli cabay:
gosterdigi gibi, kendisinin ortaya koydugu maksimum proje biitgesinin
astimamasi igin de gerekli ¢abayr gosterir ve malsahibinin istekleri ve ihtiyaglar:

ile proje biitgesi arasindaki dengenin saglikli bigimde kurulmasim saglar [4].

Buraya kadar anlatilan, insaat proje yonetimiyle ilgili gelismeleri, sonug olarak
vermek gerekirse, geligmis tlkelerde ve ozellikle de A.B.D.’nde insaat sektoriinde

(sirketlerinde) yonetim kavramindaki tarihsel gelisme su sekilde 6zetlenebilir [14]:
e 1930; yonetim diigiincesi sektore girdi.

e 1935; planlama kavramu disiinilmeye basland:.

1950; yonetim kavram yerlesti.

e 1960; yonetim gereksinim oldu, yonetim sistemleri ve planlama tekniklerinde

bilgisayar destekli planlama 6nem kazand.
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o 1970; kurumlagma (uretilen her isten geri bilgi ve belge toplamay: bagsarma)

oturdu.

e 1975; ingaat — ¢evre bitunlesti, finansman yoénetimi Onem ve profesyonel

yonetim iglerlik kazand.

e 1980; ingaat proje yOnetimi toplum dinamiginde agirlikli bir yere ulasti, proje

yOnetimi bir yonetim tarzi olarak diisiiniilmeye basland:.

e 2000’11 yillar = proje yonetimi.

3.2 Tiirkiye’de Insaat Proje Yonetimindeki Gelisim

3.2.1 Tiirkiye’de Insaat Proje Yonetimi Egitiminin Geligimi

Turkiye’de insaat proje yonetimi alaminda gelismeler insaat proje yoénetiminin
diunyadaki gelisiminden farkli ve yavag olmustur. Bu alanda ilk olarak 1967 yillinda
Ortadogu Teknik Universitesi (ODTU) nde Prof. Dr. V. Dogan Sorgug onciliginde
yapim stratejileri dalinda lisansiistii egitim yapilmaya baslanmig fakat daha sonra bu
girisim son bulmustur. Aym sekilde 1976 yilinda ODTU biinyesinde geleneksel
insaat mihendislerinden kesinlikle ayn tipte bir yonetici mithendis yetistirmek amaci
le  yapim muohendisligi bolimi  kurulmasina karar verilmis ama bu
gerceklesmemistir [15]. Bu alanda en Onemli gelismeler 1980°li yillardan sonra
ozellikle 1990’ yillarda baglamug, birgok iniversitede ingaat miihendisligi lisans
programlarinda -yetersiz olsa da- ingaat proje yonetimiyle ilgili dersler konmaya
baglanmustir. En onemli gelismeler ise ingaat proje yonetimi alaminda basta -segmeli
ders olanaklariyla birlikte- 1990 yilinda Istanbul Teknik Universitesi yiiksek lisans
programi olmak Uzere, diger universitelerde de yiiksek lisans programlarinin agilmasi
olmustur [16]. Fakat biitin bu geligmeler bu kadarla kalmus, dort yillik ingaat
yOnetimi egitimi yapan lisans programlan bugiin dahi ag¢ilmamustir. Nitekim, bu
disiplinin ~ geligimi  agisindan  iilkemizin A B.D.’den ¢ok geride oldugunu

soyleyebiliriz.

15



3.2.2 Tiirkiye’de Insaat Proje Yonetiminin Sektordeki Gelisimi

Tuark Ingaat Sektori’nin gelisimine incelerken, Cumhuriyet sonrast giinimiize kadar

insaat sektoriyle ilgili siiregelmis olan gelismelere kisaca bakmak gerekecektir.

Cumbhuriyet sonrasi, ilk yillarda, o zamamn imkanlan ve ihtiyaglant dogrultusunda
agirliklt olarak demiryollarinda blyiikk gelisimler yasandigi gorilmektedir. 1923
yilinda 3756 km. olan ana hat uzunlugu, 1950’l yillara gelindiginde 7671 km.’ye
ulasmugtir [17]. O willardan ginimiize kadar ise demiryollarma yeteri kadar ilgi
gosterilmemigtir.  Sonug¢ olarak, Cumbhuriyetin ilanmdan 1950°li willara kadar

ozellikle demiryolu yapummn agichikh oldugu goriilmektedir.

1948 wve 1950°li yillardan sonra ise karayollarinda biiyik gelismeler yaganmugtir.
Karayollar1 tarithimizi, kazma, kiirek ve insan giicine dayanan 1948 yih oOncesi
donem ve 1948 yilindan sonraki makinah ¢alisma donemi olarak ikiye ayirabiliriz.
Karayollarinda o yillarda baglayan bu gelisimi 1 Mart 1950 yilinda Karayollar1 Genel
Midirlagi'nin ~ kurulmasina  baglayabiliriz.  1950-1960 yillart  arasinda  yol
calismalarmin ilk amaci, saglik, egitim gibi toplumsal hizmetlerin (lkenin her
yoresine gotirilebilmesi igin yollarin yaz — kis gegit verir duruma getirilmesidir.
1960’h yillara gelindiginde, strat teknikleri uygulanarak, Tirkiye’nin o giin igin
gereksindigi 60.000 km’lik bir yol a1 ortaya ¢ikarilmigtir. Ancak, yol ag1 belli bir
diizeye eristikten sonra, trafigin artmastyla birlikte 1960-1970 yillant arasinda dénem
asfalt kaplamaya agirlik verilmesini zorunlu kilmistir. 1970°li yillarda motorlu tasit
sanayiinin kurulmasiyla trafi§inin artmasi, zaman zaman sikigmalara ve yogunluklara
sebep olmustur. Bu sebeple karayollarindaki calismalar hizlanmig, yeni projeler
glindeme gelmistir. Nitekim, Bogazi¢i Kopriisii ve Istanbul Cevreyolu projesi
gergeklestirilmistir. Karayollarindaki geligmeler o6zellikle 1980°li yillardan sonra
otoyol agindaki artigla giiniimiize kadar gelmistir (Tablo 3.1) [18].

Tirk Ingaat Tarihi'ndeki diger onemli projeler ise su yapilanyla ilgili projeler
olmustur. Ozellikle 1954 yiinda Devlet Su Isleri (DSI) kurulmasiyla, 1950’k
yillardan baglayan su yapilanyla ilgili gelismeler 1980’1 yillardan sonrada devam
etmig, 1980°li yillarda ozellikle Giineydogu Anadolu Projesi ile baraj ve
hidroelektrik yapiminda gelismeler yasanmgtir (Sekil 3.1) [19].
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Tablo 3.1 Tirkiye’de karayollarinin tarihsel geligimi (km)

Yillar | Otoyollar |Devlet Il yollari| Toplam Asfalt Asfaltin
(A) yollart (B) |(C) (A+B+C) |kaplama % pay1
1950 24306 22774 47080 1624 3
1960 26711 34831 61542 7049 11
1970 35016 24437 59453 19226 32
1980 27 31976 28785 60788 35810 59
1985 81 30997 28305 59383 42277 71
1990 281 31149 27979 59409 47597 81
1995 1246 31442 28577 61245 50805 85
2001 1851 31376 29940 63617 56840 92

Sekil 3.2’de verilen, konut Gretiminde yaganan gelismelere bakildiginda ise, ozellikle
1980°li yillardan sonra, 1984 yiinda Toplu Konut Idaresi Baskanh@mnm
kurulmasiyla birlikte, konut yapiminda ve kooperatifcilikte o6nemli geligmeler
kaydedilmistir [20]. Toplu Konut Idaresi Baskanligi, 1984-1999 vyillari arasinda
Turkiye’nin konut dretimine, yapt ruhsati alan konutlara gére degerlendirildiginde
%17, yap1 kullamm izin belgesi alan konutlara gore degerlendirildiginde ise %29
oraninda katki saglamugtir. 1984 yilindan, Toplu Konut Fonu'nun Genel Biitge
kapsamna alindigi 1993 yilina kadar Toplu Konut Fonu’ndan 877.984 adet konuta
finansman destegi saglanmig, 1993 yilindan 1999 yili sonuna kadar ise 252.117 adet

konut kredilendirilmigtir [21].

Ozellikle 1950’1 yillarda Istanbul Teknik Universitesi’nden mezun olmus, bir grup
gen¢ mithendisin bilgi ve deneyimleriyle kurmus olduklan sirketler yurt iginde
onemli isler ustlenmekle birlikte, kazamlan tecriibelerle bu sirketler artmaya ve
bilyiimeye baglanug, nitekim 1970°li yillardan sonra yurtdisina agilma  siireci
baslamigtir. Yurtdiginda, ilk yillarda Iran, Irak, Kuveyt, Libya gibi iilkelerde
gogunlukla isler ustlenilmekle birlikte, giinimiizde ozellikle Rusya Federasyonu
olmak tizere, A.B.D. ve Almanya gibi batili iilkelerde de insaat firmalarimiz isler
Ustlenmiglerdir Bu firmalarm ustlendikleri islere bakildiginda, ik yillarda konut,

liman, sulama, karayollari yapilart gibi isler tamamlanms, giinimiizde ise, bunlarin
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yaninda is merkezleri, saglik merkezleri, havaalani, baraj, petrokimya tesisleri, boru
hatlari gibi daha karmagik igler Gstlemlmistir. Tablo 3.2°de, yurtdiginda istlenilen

projelerin ulkelere gore dagilimi, Tablo 3.3’te ise, yurtdiginda ustlenilen projelerin

tirlerine gore dagilimt géralmektedir [22].

Yukarida verilen bilgilerin 1siginda, Tiirk ingaat firmalarmin gelisimine kisaca
bakildiginda, Turk miteabhitlik firmalanmn 1950’1l yillara kadar buyiik bir gelisme
gosterdigi soylenemez. Bununla birlikte, 1950’1li yillardan 6nce biyik bir imar
politikasimt  hedef alan hikimetlerin girigtigi faaliyetleri gergeklestiren yabanci
firmalarin, yerli muhendis ve is¢i kullanmalann sonucu bu alanda belirli bir bilgi
birtkimi ve deneyim kazanilmis, bu da sektoriin gelisiminde 6nemli bir rol
oynamistir. Bu bakimdan, 1923-1950 yillan arasindaki dénemi, insaat sektoriinde
faaliyet gosteren Turk firmalarimun tecriibe ve bilgi edinme siireci olarak nitelemek
mumkundiir. Sektortn asil geligimi ise, 1950’1 yillardan itibaren gergeklesmistir. Bu
donemde benimsenen kalkinma politikalann ¢ercevesinde girisilen bayindirlik
yatirimlar, buytik o6lgiide Tirk firmalan tarafindan yapilir hale gelmis; daha once
yabanci firmalarca gergeklestirilen yol, koprii, baraj, santral, havalimam ve fabrika
insaatlar1 gibi ileri teknoloji gerektiren bilyiik projeleri Tiirk firmalar tstlenmeye
baglamglardir. 1960’k yﬂlérdaki insaat sektoriiyle iligkili kamu kesimi vatinimlarinm
orgutlenme ve geligim bi¢imi, Tiirk miiteahhit firmalarinin bu sektorde yer almasina
ve oOzel firmalarin biyiyip cagdaslagmasina biyik 6lgide yardimer olmustur.
1970°h yillarda ise, yurtdigina agilmayla birlikte, Turk miiteahhitlik firmalarinin,
buyiik boyutlu is deneyimi kazanmasi, teknik ve mali bityiimeyle birlikte yerlesip

kurumsallagmaya yonelmesi gergeklesmistir [22].

Yukarida kisaca bahsedilen ingaat sektoriiniin ve firmalarinin tarihi gelisimi ile ilgili
bittin bu hususlar, insaat sektoriimiiziin Cumhuriyet’in ilamndan giniimiize kadar
biuytk gelismeler gosterdigini ortaya koymaktadir. Nitekim, zamanla 6zellikle disa
agilmayla birlikte Turk ingaat firmalarmin pazar hacmi artmig bunun yamnda
Ustlenilen projeler de karmagiklagmaya  baglamustir. Sonu¢ olarak, bitiin bu
gelismeler goz ontne alindiginda, bugiin, engin bilgi birikimine sahip mithendis ve

firmalariyla adindan soz ettiren bir ingaat sektoriine sahip oldugumuz sdylenebilir.

Fakat, insaat sektoriiniin yukanda ele alinan agidan gosterdigi bu gelismelere

karsilik, insaat proje yOnetimi anlaminda sektorde ¢ok bilyik geligimlerin
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Tablo 3.2 Uluslararas: Miiteahhitler Birligi (UMB) tyesi firmalarin yurtdisinda
ustlendikleri projelerin tilkelere gore dagilimi (%)

1972 - 1979 1980 - 1989 1990 - 1999 2000
LIBYA 75,9{LIBYA 57,39|RUSYA FED. 34,67|[KAZAKISTAN | 57,27
SUUDI SUUDI
ARABISTAN| 11 4]ARABISTAN | 23,96|LIBYA 13, 19 ROMANYA 13,3
IRAK 7.03|IRAK 10,51|KAZAKISTAN 7,92|S.ARABISTAN | 10,39
KUVEYT 5,72|S.S.C.B. 3,93|PAKISTAN 6,47\ AZERBAYCAN/| 9,69
IRAN 0,01{DIGER 4 21| TURKMENISTAN 4 81]RUSYA FED. 6,12
S.ARABISTAN 3,64{OZBEKISTAN 1,74
OZBEKISTAN 3,27|ALMANY A 0,92
BULGARISTAN 3,02|B HERSEK 0,58
AB.D. 2,81
AZERBAYCAN 2,55
KUVEYT 2,21
HIRVATISTAN 2,01
ALMANYA 1,92
BRUSYA 1,88
DIGER 9,64
DIGER
URDUN 1,54|UKRAYNA 1,23
YEMEN 1,43{ISRAIL 1,22
IRAN 0,64|KIRGIZISTAN 1,17
ABD. 0,25{URDUN 0,8
TUNUS 0,14|POLONYA 0,8
B.AE. 0,13|KK.T.C. 0,79
KUVEYT 0,05|MISIR 0,57
KK.T.C. 0,04 ROMANYA 0,47
B.AE. 0,27
SILI 0,27
LETONYA 0,26
ETIOPYA 0,24
GURCISTAN 0,24
SURIYE 0,24
MOLDOVA 0,22
GANA 0,22
MALEZYA 0,13
LUBNAN 0,13
B.HERSEK 0,1
FAS 0,06
SUDAN 0,05
ERMENISTAN 0,04
FILIPINLER 0,03
ARNAVUTLUK 0,03
CEZAYIR 0,02
MEKSIKA 0,01
TACIKISTAN 0,01
MALAWI 0.005
TIRAK 0,0026
TAYLAND 0,002
ENDONEZYA 0,0015
LITVANYA 0,0007
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Tablo 3.3 Uluslararast Miiteahhitler Birligi (UMB) uiyesi firmalarin yurtdiginda

iistlendikleri iglerin tirlere gore dagihim

1972 - 1979 1980 - 1989 1990 - 1999 2000
KONUT 39,9{KONUT 41,14|KONUT 26,618 42
MERKEZI
LIMAN 22|KENTSEL 17,21YOL 12,1|ENERJI 20
ALTYAPI KOPRU SANTRALLERI
TUNEL
YOL 11,4/YOL 7,41{ENDUSTRIYEL | 10,5|BORU HATTI 18
KOPRU KOPRU TESISLER
TUNEL TUNEL
KENTSEL 9,95|SULAMA 6.54/IS MERKEZI 8,79|YOL 8.8
ALTYAPI KOPRU
TUNEL
SULAMA 4 84{SAGLIK TESISI| 3,86|/IDARI BINA 5,44|ENDUSTRIYEL | 6,5
TESISLER
ENDUSTRIYEL| 4,3{LIMAN 3,6|SAGLIK TESISI| 4.57|DIGER 43
TESISLER
IDARI BINA 2.75|BARAJ 3.36{OTEL 4,57 KONUT 0.9
ENERJI 1,98|SOSYAL 2,95|SOSYAL 437
SANTRALLERI KULTUREL KULTUREL
TESISLER TESISLER
DIGER 2.85|ENDUSTRIYEL| 2,55|KENTSEL 4,05
TESISLER ALTYAPI
BORU HATTI 2,25{ENERJI 3,86
SANTRALLERI
OTEL 1,56|PETROKIMYA | 3,71
TESISI
DIGER 7,58 HAVAALANI 2,58
LIMAN 2.17
SULAMA 2.13
DIGER 4.55
DIGER
ARITMA 0,83|IDARI BINA 1,36|BORU HATTI 1,3
TESISI
ASKERI TESIS | 0,74{HAVAALANI 1{DEPOLAMA 0,94
TESISI
SOSYAL -0,68]IS MERKEZI 0,97{ENERJI ILETIM| 0,71
KULTUREL HATTI
TESISLER
IS MERKEZI 0,35|DEPOLAMA 0,91/BARAJ 0,35
TESISI
HAVAALANI | 0,26]ARITMA 0,83|ARITMA 0,28
TESISI TESISI
PETROKIMYA | 0,51|MADENCILIK | 0,15
TESISI
ENERJI 0,13|TELEKOMUNI. | 0,08
SANTRALLERI
ASKERI TESIS | 0,005|CESITLI ISLER | 0,74
CESITLIISLER | 1387
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yasandigim sdylemek zordur. Nitekim, Tirkiye’de proje yonetimi denince ilk akla
gelen ve proje yonetiminin en etkili araglarindan biri olan planlama dahi sektorde
bugliin dahi tam olarak kurumsallagamamigtir. Oysa sektorde planlamayla ilgili

uygulamalarin baslangig tarihi 1960°li yillara kadar gitmektedir [15].

Turkiye’de sistemli proje planlama ve denetimi, 1960 yilindan sonra, biyiik
projelerde ag diyagramlarmin hazirlanmast igin, bu projelerin dis finansmanim
saglayan yabanci kuruluslar tarafindan zorlanmugtir. 1960’ ve 1970l yillardan
sonra ise iilkemizde bu konuyla ilgili uygulamalar baglamustir. Bu alanda ilk buyiik
calisma, Keban Baraji ingaatinda yapilmug, bunu Istanbul Bogaz Kopriisii, Yesilkoy
Hava Alani ingaati, Iskenderun Demir ve Celik Fabrikasi, Seydisehir Aliiminyum
Fabrikast gibi yabanci kredilerle desteklenen bilyitk ingaat projeleri izlemigtir [15].
Proje planlama caligmalarmin yapildigt diger 6nemli projeler ise; Kayseri Cinko-
Kursun tesisleri, Iskenderun Gibre tesisleri ve Atatirk Baraji projeleridir [23].
Ayrica, 1965 yilinda Tkinci Bes Yilhk Kalkinma Plani gercevesinde yaymlanan
kalkinma programlarinda, “belirli miktarlardaki projelerde (0-100 milyon TL arasi)
¢ubuk-grafik metodu, 100 milyon TL ve iizeri projelerde ise CPM veya PERT gibi
metotlar uygulanacaktir” ilkesi kabul edilmis, fakat bu geregi gibi isletilememistir.
Nitekim, yukarida bahsedilen projelerde, ag diyagramlan ile yapilan planlama
¢aligmalarimin olumlu sonug vermis bulundugu tam olarak soylenemez. Tiirk Insaat
Sektoriiniin tarihinde planlamayla ilgili benzeri ¢ahgmalar ve sonuglan ile ilgili

birkag 6rnek incelendiginde bu agikga goriilebilir [15]:

(1) Yurdumuzda onemli projelerin gergeklestirilmesini denetleyen
DPT (Devlet Planlama Teskilat:) Koordinasyon Daire Baskanhg tarafindan o
donemde, Ingiliz Fitzpatrick firmasinca yiritilen Yesilkdy Hava Meydant
ingaati igin ag diyagrami uygulamasi yapilmistir. Bu galismada, yiklenicinin
sozlegme geredi hazirladigi ag diyagraminin uygulanabilir nitelikte bulunmadigs,
orgiitiiniin bunu ytriitecek beceride olmadig ve isi, pratigi iyi bilen formenlerle
yurattigt  gorilmistiir. Bunun Uzerine, yiikleniciyle goris birligi icerisinde
hazirlanan ag diyagramu, kendisinin yukanda agiklanan ozellikleri nedeni ile isi

stirekli ayak tistu kararlarla yonetmesi sonucu etkin olmamustir.

(2)Ankara’da 1972 yilinda PTT Genel Mudirliiga Egitim Merkezi ek ingaati,

mimarlardan olusan sahiplerinin ag diyagrami uygulamas: hususunda buyik ilgi
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gosterdigi bir yiklenici firma tarafindan yapumis ve denetlenmistir. Fakat daha
sonra firma sahiplerinin baslangigta ictenlikle baktiklari planlamaya yeterince
vakit ayiramamalari sonucu, igveren-yiklenici arasinda gergek bir igbirligi

kurulamamig ve ingaatta planlamadan etkin bigimde yararlanilamamustir.

(3)TCDD’de 1974 vyilinda kurulan Planlama Unitesi, Sivas beton travers
fabrikasinin ingaatinda biyiik tecriibeler kazanmug, bu Unitenin yetistirdigi
planlamacilar benzer islerde planlama ve denetim igini istlenerek olumlu
gelismeler yasanmis olmakla birlikte, bu ilerleme Planlama Unitesini kuran

daire bagkaninin gorevden alinmasi ile hizini kaybetmistir.

(4)Yukaridaki tecribeler 118inda, Sosyal Sigortalar Kurumu 1975 yilinda Ankara
Kizilay Rant Tesisleri ingaatinda uygulamak istedigi ag diyagramu ile planlama
ve denetimini, ihale yerine yapumct yiikleniciye vermigtir. Fakat segilen
yiklenicinin ag diyagramlar konusunda bilgisizlik ve yetersizligi, bu c¢aptaki bir
isi yurutmede gektigi orgitsel-yonetsel zorluklar, artan gecikmelerin kapatilmast
igin  kararlagtinlan  Onlemlerden hicbirinin  uygulayamamasi ve idarenin

sozlesmeyi feshetmekten ¢ekinmesi nedenleri ile timitsizlik yaratmstir.

Goruldugi tzere, bu alandaki kargilagilan sorunlarin kaynaginda, bilgi seviyesinin
dusiikligiu ve ilgisizlik yer almaktadir. O yillarda egitim programlarinda bu ve
benzeri konulara yer verilmemekteydi. Nitekim, o dénemde bu ihtiyaci karsilamak
igin Karayollart Genel Midirligiinde agilan ik planlama kursu dikkati
gekmektedir.!

Yukarida bahsedilen ve planlamamn uygulanmaya caligildigi kimi projelerden elde
edilen :tecriibelerin yaminda, planlamamn Tirk Insaat sektoriinde kabul gormesi ve
bu konuda bilgi ve deneyimlerinin elde edilmesi yolunda diger 6nemli kazammlar

ise, yurt dist miiteahhitlik hizmetlerimizdeki tecriibelerden edinilmistir. Yurtdiginda

'1970°1i yullarda L. Bogaz Kopriisii ve Cevreyollan insaatinda, Avrupa Yatirim Bankasindan kredi
alinmig ve is programu yapimu sart kosulmus, Fransiz SINCRO firmasinin bu konuda taminmis
uzmam Crstophe ‘un Tirkiye’de Karayollan Genel Miidiirliigii biinyesinde agmis oldugu medern
planlama teknikleri isimli ik kursundan kurstan iki miihendis yetistirilmistir [23].
Bu alandaki yayinlar ise; 1971 yilinda Prof. Besim Yiiksel ilk defa planlama teknigi iizerine kitap
yaznustir. Genis ¢apta ilk planlama kitabt ise 1974 yilinda Prof Dr. Enver Cetmeli’nin yazdig
planlama teknigiyle ilgili kitabidir [23]. 1977 ve 1980°Li yillardan sonra ise Insaat Miihendisleri

7Tt

Odasinca diizenlenen “Yapi Isletmesi ve Santiye Teknigi” isimli kurslara rastlamak miimkiindiir [24].
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ustlenilen iglerin, asil miiteahhitlerinin  yabanct firmalar olmasi ve de dzellikle,
Suudi Arabistan Kraliyet Komisyonu tarafindan  yaptilan tim islerin genel
miteahhidinin Amerikan Bechtel firmast olmasi ve teknik hizmetlerin biyik
¢ogunlugunun basta Paerson (Ingiltere) gibi Ingiliz ve Amerika ingaat firmalan
tarafindan yapiigi, Suudi Arabistan’da Kraliyet Komisyonundan insaat isi alan tim
yabanct firmalanin gercekte Bechtel’in tageronu olmalar sebebiyle ¢ok siki bir
Amerika éistemi uygulamast ve yabanct tageron firmalarin bu sisteme zorunlu
uymalart nedeniyle 1978-1988 wyillari arasinda gorev alan yiziin tzerinde Turk

miteahhitlik firmasi da bu alanda biiyitk kazanimlar edinmiglerdir [23].

Sonu¢ olarak, o yillardan bugine kadar Turk ingaat sektoriinde planiama
konusunda bazi ilerlemeler saglanmigsa da, planlama bugiin dahi tam anlamyla tim
fonksiyonlart ile kullamlmamaktadir. Yaklagik 40 yﬂ kadar once, Turk insaat
sektoriine girmis olan planlamayla ilgili olarak, “Tirk Ingaat Sirketlerinin Planlama
Departmanlarinin Durumlan ve Sorunlanmn” aragtinddigi ve asagida ayrintilan
verilmis olan g¢alismanin sonuglant incelendiginde planlamanin bugiin dahi tam

olarak sektorde kurumsallasamadigim séyleyebiliriz [25];:
Yiklenici Ingaat Firmalarinda Planlama Departmanlar : Genel Durum
® (Cogu sirket planlama departmanini yeni olugturmaktadir.

¢ Planlama bu sirketlerin, teknik personel ve yoneticilerince her gegen giin daha

fazla dnemsenmektedir.

e Planlama departmaninda genellikle ingaat miihendisleri ve mimarlarin yamsira
ingaat  egitimi  almamug kigiler (ozellikle endistri  mithendisleri) de
bulunmaktadir. Ancak planlamayr Onemseyen vyiikleniciler Yap: Isletmesi

lisansistii egitimi yapmus mithendisleri yeglemektedirler.

e Planlama genellikle santiyede yapilmakta, bunun denetim ve egitimini merkez

saglamaktadir.

e Planlama departmanlari, alt kademelerin istegi ve ist dizey yoneticilerin

onaytyla kurulmaktadir.
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Alt kademeler islerin etkin organize ve koordine edilebilmesi, st diizey
yoneticiler ise daha ¢ok maliyet akisi ve is ilerleyisini (tamamlanma yiizdesini)

gorebilmek amaciyla planlama departmamnin kurulmasin: istemektedirler

Yurt diginda yuklenicilik yapan firmalar, yabanci insaat sirketleriyle rekabet
edebilmek ve istenen Kkaliteyi saglayabilmek icin planlama departmanina

ozellikle gereksinim duymaktadirlar.

Firmalarin planlamadaki amaglari, yapiyr éngorilen siire icinde, en az maliyetle

bitirmektedir.

Siiresel planlama, arastirma kapsammndaki tim firmalarda yapilirken, maliyet ve

kaynak planlama gereken diizeyde bulunmamaktadir.

Planlama departmani, santiyede yapimdan sorumlu kisilerle iletisim kurarak

gereken verileri s6zI0, yazih veya bilgisayar ag1 yoluyla toplamaktadir.

Gelen bilgiler, daha ¢ok siiresel planlama agisindan islerin tamamlanma

yiizdelerini vermektedir.

Planlamada genellikle “Primavera Project Planner” adh bilgisayar programu

kullantimaktadir.

Planlama, is kalemlerinin sira ve siirelerini belirlemede santiye deneyimi
istediginden bu gereksinim, planlamacilar veya diger teknik elemanlarca

kargilanmaktadir.

Planlama departmaninda galisan elemanlarn bir kisrmnin genelde hig veya birkag

yil ile siirh santiye deneyimleri bulunmaktadir.
Is giicii planlamasinda adam/saat yaklasim: kullamlmaktadir.

Sadece iy programlarn ile yetinen bazi firmalar MS-Excel programindan

yararlanmaktadirlar.

Firmalarda ayhk, haftalik ve giinlik periyotlarla giincellemeler yapilmakta ve
¢ogunlukla hazirlanan ayhk faaliyet raporlan santiyedeki (ilgili) teknik birime

ulastirlmaktadir. Sonuglar ayrica st diizey yoneticilere de aktariimaktadir.
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e Planlamadan dretilen raporlar, uyulmasi gereken belgeler olarak dikkate

alinmaktadir.

e On planlamada meydana gelen sapmalarda en ©Onemli etmenler, isgi
verimliliginin - dogru tahmin edilememesi, malzeme ve nakit akisindaki

(finansman) aksakliklar ile hava kosullaridir.
Yuklenici Insaat Firmalarida Planlama Departmanlari : Soruniar
e [lgili birimlerden planlamaya yeterli bilgi gelmemektedir,
¢ Yapimdan sorumlu mithendisler planlamaya olumsuz yaklagmaktadirlar,
o Planlama kendi gorevi digindaki islerle ugragmaktadir,
o Gegmis deneyimlere dayali veri tabant bulunmamakta veya yetersiz olmaktadir,
e Tiurkiye’de planlama konusundaki yaymlar yetersizdir,
e Planlama konusunda egitimli olanlarin sayist azdir,

e Planlama departmaninda c¢alisanlarin, sahip olduklart teorik bilgileri yeterince
uygulayabilmeleri hususunda insan ve organizasyon, bilgi ve becerileri

yetersizdir,

¢ Olusturdugu raporlarin yeterince degerlendirilmemesi nedeniyle planlamacinin

motivasyonu diismektedir,

e Tirk insaat sektorinde planlama anlayisi genelde siiresel planlama ile smurh

bulunmaktadir.

Sonug¢ olarak, insaat proje yOnetimi egitimi agisindan, Turkiye ile AB.D.
karsilastinldiginda, tlkemiz A.B.D.’nin bu alanda ikinci diinya savasi 6ncesindeki
durumuyla benzerlikler gostermektedir.  Sektorel bazda ele alindiginda ise,
AB.D.'nde 1935’ yillarda dusindlen ve 1960’h wyillarda bilgisayar destekli
planlama ile birlikte gelisme gosteren planlama, iilkemizde 1960’11 yillardan sonra
sektorde yer almaya baslamig, bugin ise kurumsallasma cabalanm hala

sirdiirmektedir. Halbuki, AB.D.’nde ise insat proje yonetimi disiplini énemli bir
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gelisme gostermis ve bugiin proje yonetimi gerek egitim kurumlarinda gerekse
sektorde ¢ok oOnemli ve ileri bir konuma gelmistir. Ulkemizde de benzeri
gelismelerin saglanmasi ise, ancak ingaat proje yonetimi disiplininin 6zellikle
egitim kurumlarinca ilgi gérmesi ve bu alanda lisans dizeyinde egitim

programlarina da yer verilmesi ile ger¢eklestirilebilir.
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4. TUORK INSAAT SEKTORUNUN PROJE YONETIMINDEKI
IHTIYACLARI

4.1 Genel Olarak Mesleki Egitimin Amaci

Kalkinmig olan tlkeler bilim teknoloji ile nitelikli insan giicini en 6nemli Gretim
girdisi olarak kabul etmektedirler. Bilim ve teknoloji ile nitelikli insan giciinin
tiretim merkezi olan universiteler, tlilke gelisimine 6nemli katkiar saglarlar. Bu
katkiyt saglarken, universitelerin, Ogrencilerin ve toplumun gereksinimlerini
karsilamada ve amaglarini gergeklestirmede, egitimi daha etkili ve verimli kilmak
amaciyla rasyonel ve dizenli ¢oziimleme tekniklerini egitim siirecine uygulayarak,
siirekli olarak giiniin hatta gelecegin sartlarina uygun bir iyilestirme gabasi igerisinde
olmalari gerekmektedir [26]. Iginde bulunan zamanm sartlarina uygun, sektorlerin
ve sanayinin ihtiyag duydugu nitelikli insan giiciiniin yetistirilmesi hedeflenirken,
kuskusuz olarak sektoriin ve sanayinin ihtiyag duydugu nitelikli insan gici ve
zamanin gerektirdigi yenilikler goz ardi edilmemelidir. Egitim programlari da bu

gercgekler goz 6niine alinarak yapilandiriimalidir.

Bir sanayi ve bilim dalimin gereksinimine cevap veren elemanlar yetistirebilmek igin

hazirlanacak egitim programlarinin agsamalart sunlardir [15]:

a) Bilim ve teknolojilerin gelisim yoniiniin (beklenen egilimlerin) arastiriimast,

b) Cesitli mesleklerle ilgili ¢aligma alanlaniun, {lke, ekonomisinde beklenen
gelisimlerinin tahmini,

c¢) Belli olan galigma alanlari igin gereken konularm bir listesinin yapilarak, bunlarin
yararhhklan acisindan degerlendirilmek suretiyle saptanan agrhklanna gore,

kesin ders saatlerinin bulunmasi,

d) Konular arasinda lojik iligkilerin belirlenerek, bu iliskilere gore ussal (rasyonel)

bir siralama yapimas.
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Bunlardan, a sikkinda sozii edilen, bilim ve teknolojilerin gelisim yoniiniin (beklenen
egilimlerin) arastirilmasi; 4.2, baghgt altinda, b sikkinda s6zii edilen, cesitli
mesleklerle ilgili ¢alisma alanlarmn, tlke, ekonomisinde beklenen geligimlerinin
tahmini; 4.3. bashgr altinda incelenmistir. Belli olan ¢aligma alanlan i¢in gereken
konularin bir listesinin yapilarak, bunlann yararhiliklart agisindan degerlendirilmek
suretiyle saptanan agirliklarina gore, kesin ders saatlerinin bulunmasiyla ilgili olarak;
4.4. baghgt altinda c¢aliyma alanlan ile ilgili, insaat proje yonetiminde bilgi ve
becerileri  belirlemeye  yonelik  arastirmalarin  sonuglart  verilmigtir.  Ders
programlarimi olusturan dersler, bu derslerin kredi saatleri ile konular arasinda lojik
iligkilerin belirlenerek, bu iligkilere gore ussal (rasyonel) bir siralama yapilmasi,
genig kapsamh bir ¢alisgmanin sonucunda belirlenebilecek bir konu olmakla birlikte,
mevcut olan egitim programlan incelenerek bunlar hakkinda genel bir fikir

edinilebilir.

4.2 Bilim ve Teknolojilerin Gelisim Yonii (beklenen egilimler)

Bilim ve teknolojideki gelisim yoninin arastinimasi, beklenen egilimlerin ortaya
konulmast i¢in yasadigimz donemdeki dinyada sure gelen temel degisimleri
belirlemek ve bunlann ingaat sektori ve ilgili egitim programlart tizerindeki olast
etkilerini aragtirmak gerekir. Dinyadaki temel degigimleri dort madde de ifade
edebiliriz [27]:

e Uluslararas: rekabetin yogunlagmasi,

e Bilim ve mihendisligin gelismekte olan iilkelere yayilmas,

* Global politik degisiklikler (globalizm),

»

Cevresel Degisiklikler.

Tim bunlarla birlikte ingaat sektorii ve dolayisiyla sektoriin ihtiyaci olan nitelikli
eleman tipini ve egitim programlanm etkileyecek olan diger bir unsur —globalizm ve

cevre konularina ek olarak- kualtir’ diir [28].

Globalizm ile birlikte bilisim teknolojileri ve internetin yayginlasmasi, bilim ve
teknolojinin en onemli unsurlar olarak rekabetci diinyada kabul gérmesi ile bilim ve

mithendisligin gelismekte olan iilkelere yayilmasini mecburi kilmistir. Sozii edilen
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cevresel degisikliklerin temelinde ise ¢evreye daha az zararli Grinlerin ve dretim
siireglerinin uygulanmasi gercegi kastedilmektedir. Nitekim gevreye az zarar veren
drtinlerin, tretim siireclerinin ve malzemelerin kullamlmast ingaat da dahil olmak
tizere bir c¢ok sektor tarafindan ©nemsenmektedir. Yukarida bahsedilen diger
maddelerden -(1) uluslararas: rekabetin yogunlagmasi, (2) kiltur ve (3) globalizm -
ise insaat sektorii ve insaat proje yonetimiyle ilgileri agisindan asagida kisaca

bahsedilecektir.

(1) Uluslararasi rekabet konusundaki degisimleri ve insaat sektoriniin rekabet
icerisindeki ©nemi ve ihtiyaglanmi ortaya koyabilmek igin uluslararast ingaat
sektorimiiza incelemek ve sorunlarini ortaya koymak yerinde olacaktir. Uluslararas
ingaat sektoriine iliskin bu alanin bayuklugini ve onemini ortaya koyacak veriler bir
onceki bolimde tarihgede verilmis olmakla birlikte, bu alanda karsilagilan sorunlar
mevecut insaat mithendisligi egitim programlarinin bu sorunlan karsilamada eksik
kaldigimi gostermektedir. Uluslararas: insaat sektoriinde, rekabet giiciinde belirleyici
olan unsurlar ile proje hedeflerine ulasmada kargilagilan ve daha duyarli olunan
sorunlar, genellikle mesleksel teknik yapmn diginda kalmakta ve oncelikle siyasal-
sosyal-ekonomik-kiiltiirel ve uluslararasi iliskiler gibi farkli alanlar ile ilgili
olmaktadir. Bu nedenle mithendislerin farkli donamimlara sahip olmasi ve farkl
disiplinlerden gelen uzmanlann istihdamu, bir gereklilik olarak ortaya c¢ikmaktadir.
Uluslararas: ingaat sektoriinde karsilagilan ve rekabeti etkileyen temel sorunlarn
baginda projelerin 6ngorillen siire-maliyet hedefleri cergevesinde bitirilememesi
gelmektedir. Bu nedenle, proje hedeflerine ulagma kosullart ve karsilasilan sorunlarin
kaynagi, dolayisiyla risklerin niteligi ve etki siddeti son derece onemli olmaktadir.
Bu sektorii etkileyen en onemli risklerin baginda ise teknik konulardan g¢ok politik
kaynakli riskler gelmektedir. Bu sebeplerden dolayr rekabet kosullarma ayak
uydurabilmek i¢in insaat firmalari, insaat miihendislerin ek 6zellikler arama ve farkli
alan uzmanlarini ¢ok sayida istihdam etmeleri geregini beraberinde getirmustir [29].
Guniimiizde, baz1 gelismekte olan tilke firmalarmn da, disik orta dizeyli teknoloji
gerektiren islerde rekabet edebilir diizeye gelmesi, uluslararast pazarda emek yogun
projelerin  oraninin  giderek azalmasina, ileri teknoloji-know-how-finansman
gerektiren projelerin daha yaygin hale gelmesine sebep olmustur. Biitin bunlar, bu
alanda istihdam edilecek olan uzmanlann, basta sektorin yapisini ve proje olgusunu

bilen ingaat miihendisleri olmak lizere, ekonomi, siyaset bilimi, maliye/finansman,
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sosyoloji, uluslararast iligkiler, ulusal-uluslararas: stratejik analizler, ¢evre bilimieri
gibi alanlarda uygulama deneyimine sahip olmalarm gerektirmektedir. Nitekim,
ozellikle gelismis olan tlkelerin firmalar, yurt digt temsilciliklerini segerken,
uluslararasi boyutu ve vizyomu yakalamig, proje organizasyonu ve isletme
konularinda donamimh, girisimci-aktif-sonug almayr becerebilen kisilige sahip olma
kriterlerini esas almaktadirlar. Sektorin ¢nde gelen bazi firmalary, bu konuda
gorevlendirecekleri mithendisleri bankacilik, ticaret, sanayi sektoriinde, arastirma
enstitiileri ve kamu kurumlarinda iki-u¢ yil ¢alistirmuslardir. Bu  yaklagimdan
amaglana hedef, diger sektorleri yakindan tamimak, gereksinimleri 6grenmek ve
farkli alanlardan uzman kigiler ile iletisim kurabilme altyapisim gelistirmektir.
Nitekim 90’h yillara dogru, Gniversitelerin uygulamali kimya-fizik, yapay zeka,
temel matematik, tarim, biyoloji, sosyoloji, uluslararasi iliskiler-ekonomi-hukuk ve
pazarlama boliimlerinden mezun olanlari da ingaat firmalarn istihdam etmeye
baslamiglardir [29]. Bu c¢arpici  sonuglar ingaat sektoriine yonelik egitim
programlarinin da bu gercekleri g6z Online alacak sekilde gozden gegirilmesini

gerektirmektedir.

(2) Gelismekte olan Ulkelerin proje yonetimi ile ilgili kazanumlarmin ve bilgilerinin
bir ¢ogu, farkh kiltir, tarih ve engin yapim tecriibesine sahip olan batili tilkelerden
edinilmigtir. Nitekim, bir onceki boélimde tarihgede verildigi iizere Tiirk Insaat
Sektoruindeki  planlamayla ilgili 6nemli kazammlar yurtdigt  miiteahhitlik
projelerinden edinilmistir. Biitin bunlarin yaminda, insaat sektoriiniin her tilkenin
kendi kosullarina gore, her ulkede degisik ozellikler gosterdigi goz oniine ahnmali ve

unutulmamahdir. Ingaat sektoriinde kiiltiir konusu [28];

e Yoneticilerin, ¢aliganlariyla nasil letisim  kuracagm  ve calisanlarmn

motivasyonlarim nasil arttiracagim anlamalar ag¢isindan 6nemlidir,

e Sektordeki firmalarin migsterilerin taleplerini kargilama hususunda, firmalarin
yenilik¢i yaptya kavugmalarinda ve daha modern yonetsel araglan kullanmalarim

saglamada etkili olmaktadur,

e Ulusal ingaat firmalarin en etkili ve kisa yoldan teknoloji transferi yapmalarinda

faydali olmaktadir,
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e Proje yoneticileriyle, projedeki tiim taraflarin (malsahibi, tasarimci, ytklenici )
projenin basarist i¢in tam bir igbirligi igerisinde, biitin katkidanm ortaya

koymalarinda etkili olmaktadir.

Kiltiir konusu insaat proje yonetiminde en onemli konulardan biri olmakla birlikte
yukaridakilerde goz oOniine alindiginda, iletigim, birlikte ¢aligabilme ve sosyal

konular ingaat proje yonetiminde 6nemli olmaktadir.

(3) Global politik degisiklikler (globalizm) ozellikle gelismekte olan ulkeler
acisindan onemli bir konudur. Giiniimiizde gelismekte olan tlkelerde ki o6zellikle
bityiik insaat projelerinde, ¢ogunlukla gelismis olan tlkelerin ingaat firmalarmin rol
aldiklari  goriilmektedir. Bunda, ozellikle proje yonetimi ve mali agisindan ulusal
firmalarin zayif olmalari rol oynamaktadir. Ozellikle ingaat proje yonetimi ile ilgili
olarak, teknik ve proje yonetim eksikligi olan ulusal insaat firmaizci, hem mali
agidan hem de projelerin yonetimi agisindan, yabanct sermayeli firmalarin altinda
cogunlukla isilik hizmeti veren —tageron- firmalar olarak rol almaktadirlar. Nitekim,
gelismekte olan ilkelerin insaat firmalarimn bu pozisyondan kurtulmalar igin proje

yonetimi 6nemli ve anahtar unsur olmaktadir [28].

Yukarida ingaat proje yonetimi agisindan, ele alinan uluslararasi rekabet, kiltir ve
globalizm gibi konular, gercekte birbirleriyle baglantii konulardir. Nitekim,
globalizm beraberinde, yeni uluslararasi pazar firsatlarimt agnus, uluslararas: rekabet
onemli olmustur. Ote yandan, uluslararasi pazarlarm genislemesi ise beraberinde,
ingaat firmalarinm ve personelinin, kendi kiltir ve toplum yapisindan farkh
iilkelerde is yapmalanm gerektirmigtir. Nitekim, birbiriyle baglantih olan ve
giintimiizde siiregelen ve dzellikle ingaat sektorii i¢in 6nemli olan bu gelismeler, goz
oniine ahnarak basta AB.D.' gibi gelismekte olan ulkelerde yapildigi gibi, egitim

programlarinda gerekli dizenlemeler ve iyilegtirmeler yapiimalidir.

Yukanda insaat proje yonetimi acisindan, sektdrel bazda ele alinan uluslararas: rekabet. kiiltiir ve
globalizm gibi konular, insaat proje yénetimi egitiminin énemi ve yeniden yapilandirtimas: hususunda
da fikirler vermektedir. Nitekim, A.B.D.’nde 1999 yilinda diizenlenmis olan egitim ile ilgili NCIEF
(National Construction Industry Education Forum) forumda bu konular 6n plana ¢ikmig ve insaat
proje yonetimi egitimi programlanda bu konular cercevesinde ele alinmustir [30]. Buna gore,
globalizmin beraberinde ortak kodlan, sézlesme tiplerini ve standartlart getirebilecektir. Uluslararas:
miiteahhitlik firsatlartyla birlikte ise; farkli kiiltiir ve toplum yapisina sahip olan yeni pazarlar 6n
plana ¢ikmaktadir. Bu dogrultuda, dgrencilerin, bu gergekler goz 6niine alinarak yetistirilmesi ve bu
konulara egitim programlarninda yer verilmesi gerektigi sonucu cikmaktadir.



4.3 Cesitli Mesleklerle ilgili Calisma Alanlari, Ulke, Ekonomisinde Beklenen

Gelisimlerinin Tahmini

Istanbul Teknik Universitesi, yapt isletmesi programmn amaciu geng ingaat
mithendislerini Turk Insaat Sektoriine planlamaci, yonetici, is adamt ve girisimei
olarak vyetistirmektir seklinde tammlamustir [31]. Ulkemizde biiyitkk insaat
projelerinin yonetici kadrolarinda yer almasi gereken yap: igletmecilerinin (insaat
proje yoneticileri) yerine, bu kadrolar ¢cogunlukla endiistri mithendisligi, isletme gibi
programlardan mezun olanlar tarafindan doldurulmaktadir [9]. Halbuki, ingaat
sektorinde yonetimin etkinlik ve basarist kendi kadrosunun 6zel uzmanlik isteyen
yeteneklerine baghdir [29]. Bu tez kapsaminda insaat sektériinde proje yonetiminin
onemi ve sektorlin proje yonetimi alamindaki egitim ihtiyaci  ortaya konulmaya
cabigidigindan, insaat sektdrinden de ayrintili bir sekilde bahsetmek gerekecektir
[8]. Zira, ingaat sektoriinin diger sektorlerden farklart ortaya cikacak ve kendi
kadrosundan yonetim-yonetici ihtiyacimin karsilanmasinin énemi ortaya konulmus
olacaktir. Bu gergekler g6z Ontine alinarak ve bu bolimde énceki konularda verilen
bilgilere ek olarak, bu bilgileri destekleyecek olmasi sebebiyle, insaat proje
yonetiminde egitimin Onemini ortaya koyacad dusiiniilerek genel olarak su bagliklar

altinda 6nemli unsurlan agiklamak yerinde olacaktir:

Ingaat miihendisliginin ¢alisma alanlari

e Insaat uiretiminin 6zellikleri

Ingaat sektoriinde yiiklenici firmalarin karsilastiklar sorunlar

o Insaat sektoriinde taraflar

Insaat sektoriiniin ekonomi igerisindeki onemi

4.3.1 Ingaat Miihendisliginin Calisma Alanlar

Uretim (gesit ve biyukligit) ile katma deger agisindan sosyo-ekonomik gelismeye
yaptigi etki nedeniyle, yurt ekonomisinde o6zel bir agirliga sahip bulunan insaat
mithendisliginin kapsadigi konular ve ¢alisma alanlar, diger miihendislik dallarina

gore son derece genistir [32]. ISIC (International Standart Industrial Classification)



cercevesinde vapilan uluslararasi tamimlamada insaat miihendisliginin galiyma
alanlari yapim isleri (construction) ana bagh@iu olusturan bes alt bashk (santiye
hazirlig, insaat miihendislidi yapilari, tesisat igleri, insaatmn —ince igleriyle birlikte
tamamen- bitirilmesi, yapim isleriyle ilgili ekipmanlanin kiralanmasi ) altinda su
sekilde aciklanmustir [33]: Genel yapim igleri (konut yapilan, is hanlan, ticaret
merkezleri, magazalar, kamu binalan, ¢iftlikler vb., buyitk ve kompleks yapilar;
otoyollar, yollar, kopriiler, tineller, demiryollari, havaalanlari, limanlar ve diger kiyt
ve liman yapilari, sulama yapilan, kanalizasyon yapilari, endustriyel tesisler, boru
hatlar1 ve elektrik hatlar;, spor tesisleri vb.) ile diger yapim isleri (kazik temel ve
diger temel yapmm isleri, sondaj isleri, beton igleri, elik isleri, kalip isleri, duvar
isleri, tas isleri, yap: iskelesi, ¢ati igleri vb.), tesisat isleri, aym: zamanda tamir, tadilat
isleri, pre-fabrike yapilar ile gegici yapilar. Ingaat miihendisligi ¢alisma alanlarm
‘yukarida verilenleri de kapsayacak gekilde ve daha aynntili olarak su sekilde ifade
edebiliriz: yapim, binalarin tamir ve yikimi, karayollari, cadde ve biizler, lagim ve su
borulari, balastlar, demiryollari, koprii ayaklari (rthtimlar), tiineller, metrolar, st
yolar, kopriiler, viyadiikler, barajlar, kanalizasyon projeleri, sthhi tesisat projeler,
hidroelektrik tesisleri, su kuvvetleri projeleri, gaz borulari, palplanglar gibi agir
insaatlar ve diger agir insaat gesitleri; su alti kayalarmun atilmasi, kazik gakma,
drenaj ve arazi diizeltmesi, liman ve su yollart yapmmu gibi deniz yapilarn; su
kuyulari; havaalanlari; spor sahalari, golf sahalari; yizme havuzlary; tenis kortlari;
park alanlari, telefon, haberlesme sistemleri; ve 6zel sirket veya kamu kuruluslan

tarafindan yapilan tiim diger iri§aat1ar.

4.3.2 Insaat Uretiminin Ozellikleri
Insaat iiretimini etkileyen faktorler sunlardir [34]:

e Ingsaat tipi, yeri ve kosullari (toprak, iklim, ulagim, igci, enerji olanaklari) her
projede degistiginden, Uretim yontemleri de degismektedir. Dolayisiyla ingaat
projelerinde iretim teknolojisi ve siireci segimi ve bu segimde, optimizasyon
biiyik onem tagimaktadir. Aynca iiretim ve maliyet tahmininde daima risk
unsuru bulunmaktadir; zira, genellikle acikta tretim yapilmakta, Uretim yeri dig
etkilere maruz kalmakta, uretim yeri isletme merkezinin uzaginda olmaktadir.
Insaat sanayiinde {iretim yeri gezici, Girlin sabittir. Bu hususlar ingaat sanayiinde

yonetimin etkinligini azaltmakta, risk ve maliyeti arttirmaktadr.
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Insaat sektoriinde iretim, yiiklenicinin ihaleyi kazanmasi ile baslamakta, isin tipi
ve bayuklugine bagli bigimde sirmekte ve kendi icinde alt iretimlerden
olugmaktadir. Genellikle bu tir uretimde igletme i¢in pazar arastirmas,
pazarlama ve Uretim ile finansman giiciinii dikkate alan uzun siireli programlar
yapilamamaktadir. Ayrica mal sahibi tarafindan saptanan stresel kosullar,
ingaatta maliyetlerin yukselmesine yol agabilmekte, en giicli isveren olan kamu
kuruluslarinin,  populist  politikalar nedeniyle uzun vadeli programlar
yapmamalari: veya yapilanlara uymamalari sonucu, iilkede ingaat piyasast saydam
bir gorintt vermemektedir. Bu nedenle de yapi isletmeleri kapasite ve stoklarini
piyasaya gore ayarlayamamakta ve ellerindeki proje disinda uzun vadeli faaliyet

programlar1 yapamamaktadirlar.

Kesiflerde risk unsuru kagmilmaz oldugundan bunun 6nemle dikkate alinmasi
gerekmektedir. Bu risk bazen oOngorilen kar oramm agmakta ve ¢esithi
tahminlerdeki farklar nedeniyle birbirinden ¢ok farkli ihale tekliflerinin ortaya
¢tkmasma yol agmaktadir. Mal sahibinin insaati ¢esitli yiiklenicilere bolerek
yaptirmast, bunlarn bizzat segmesi, koordine etmesi ve her tirlii karar yetkisini
kendinde tutmast sonucu igin yuritilmesi daha da zorlasmaktadir. Bu arada,
tretimin zaman zaman kesilmesi, durup yeniden baslayan tretimin dogurdugu
kayiplar maliyet artiglan olasiigi dogurmaktadir. Her zaman her tirlii ihaleye
girmek zorunda bulunan yiiklenici aksi halde bos kapasite yaratma riski ile de

karst karstya kalmaktadir. Bu nedenlerle ingaat siirecinde belirsizlik esastir.

Uretim faktorleri (insan ve makine) Giretkenliginde insan ve makine kalitesinin is
yeri, iklim, ¢alisma vb. kosullann her projede degerlendirilmesi gerekmektedir.
Degisik deneyim ve tahminler nedeniyle, teklif fiyatlarinda ortaya ¢ikan farklar,
mal sahibi tarafindan hazirlanan proje ve sartnamelerdeki belirsizliklere gore
artmaktadir. Yapt igletmelerinin uzun vadeli kesin iiretim program yapamamalart
ve ileriye dontk uretim miktarlarini saptayamamalan nedeniyle, genel giderlerini
geemis yillarin deneyimlerini dikkate alarak ongordiikleri (yillik) ciro oranlarina
gore dagitma olanagi bulunmamaktadir. Genellikle birim fiyat esasina gore
yapilan ihalelerde kesin hesap islemi uzun sirdiiginden, yiiklenicinin kesin

teminatt da (kesintileri) uzun sire bagl kalmaktadwr. Bu nedenlerle ihale



tekliflerindeki tahminmi maliyetler, ¢esith acgilardan ve degisik kosullarda edinilen

tecritbeye dayamlarak iggiidusel belirlenebilmektedir (uydurulmaktadir).

Ingaat sektériinde alici, imalat sektoriinde oldugu gibi fiyat ve kaliteyi bir arada
gorerek se¢im yapamaz. Kaliteyi her mal sahibi sartnamelerde belirlemektedir.
Fiyat ise, teklifler acilana kadar bilinemediginden geleneksel ingaat sektoriinde
reklamin bir iglevi bulunmamakta ve agik rekabet mekanizmasindan da s6z
edilememektedir. Bu durumda yuklenici ancak maliyetteki risk, amortisman vb.
unsurlardan o¢zveride bulunarak indirim yapabilmekte, bu husus ise, Ornegin
Alman ihale dizeninde igin geregi “uygun fiyat ilkesi” ile celismekte ve bu

lkenin iglevlerini tartigmali kilmaktadir.

Yiklenicinin Gretim yeri ve konusunun 6zelliklerini dikkate alarak yapabilecegi
rasyonellesme (maliyet indirimi), siurli olmak zorundadir. Gergekten, yiklenici
ancak mal sahibi, kredi kurulusu veya tasarimcidan sonra devreye girdiginden,
rasyonellesme agisindan yuklenici 6nlemlerinin ¢ap ve etkinligini, kendisinden

once gelenler belirlemektedirler.

Surekli calisan ve santiyeden santiyeye gonderilen kiigiik gekirdek ekibin diginda
kalan ingaat iscileri, her projede isi ve yontemleri yeniden 6grenmek, ekip ve
yoneticilere aliymak zorundadirlar. Bu goérilen 68renme ve aligmamin yarattig
diisik tretim ve yuksek maliyet, insaat sanayiinde her projede ortaya ¢ikmakta,
degisik yerlerden ve genellikle tarimdan gelerek biyitk gogunlugu gecici olarak
galisan gesitli niteliklere sahip bu tiir igciler yiiziinden iiretkenlik, saglikli bicimde
tahmin edilememektedir. Ayrica is¢i izin istekleri, mevsim agisindan (hasat
zamant vb.) ingaat igyeri gereksinimine uymamakta, bu iscilerin ticretleri de,

bireysel tiretkenlikleri dikkate alinarak hesaplanamamaktadir.

Insaat proje, program ve sartnamelerinde dogal olarak bulunan belirsizlikler
sonucu her seyi bu evraklar cergevesinde yeterli detay ve kesinlikle saptama
olanaksizhgi, insaat islerinin bir kismunin geleneksel olarak igin geregine gore
yoruma ve yapima acgik bulunmasi, santiyelerin yer degistirmesi, uzakligi ve
yeterli detay, kalite ve sikhkla denetlenememesi, santiyede diizenlenen resmi
toplantr tutanaklarinin durum ve sorunlarn yeterli agiklikla yansitmamasi sonucu

ortaya ¢ikan haberlesme zorluklari, ingaat uygulamasina gayri resmi iliskilerin



egemen olmasina yol agmakta, formel yapt ve prosediirler ikinci plana atilmakta;

ingaat bu gayri resmi iligki ve gelismenin stirekli baskisi altinda kalmaktadir.

4.3.3 Insaat Sektoriinde Yiiklenici Firmalarn Karsilastiklari Sorunlar : Insaat

Isletmelerini Diger Isletmelerden Aywran Ozellikler

Diger sektorlerdeki isletmelerle karsilagtinldiginda ingaat sektoriinde faaliyet
gosteren isletmelerin ¢ok kendine has ozellikleri bulunmaktadir. Once, yiiklenici
ingaat igletmelerinin sermayeleri kisithdir. Bu igletmeler yatirilan sermaye ile degil
de gergeklestirdikleri projeler ile varhklanm strdiirdiklerinden, diger sektorlerdeki
isletmelerden daha de@isik finansal sorunlara sahiptirler. Yiklenici insaat
isletmelerinde asil onemli konu, ingaat projelerinin sire ve maliyetlerine iligkin
kararlardaki yamlmalardir. Bir ig almak amaci ile teklif edilen fiyatin genellikle
tahminlere  dayanmasi, sire ve maliyete iliskin  yandmalan  giindeme
getirebilmektedir. Islerin planlandig1 gibi gitmemesi, hava kosullarimin kotii gitmesi,
hakediglerin zamaninda odenmemesi, sektore girdi olan malzeme fiyatlarmdaki
degisikliklerin planlanandan farkli olmasi gibi durumlardan kaynaklanmaktadir. Bu
nedenlerde oturh, yiklenicinin igin basinda projeyi tamamlamay1 taahhiit ettifi stire
ve maliyette (kolaylikla) sapmalar olabilmektedir. Bu sapmalar yiiklenici ingaat
isletmesinde hedeflenen amaglara ulagiimasim zorlastirmaktadir. Diger sektorlerde
bulunan isletmelerin belki de hi¢ karsilasmadiklari, fakat yuklenici ingaat
isletmelerini yakindan etkileyen bu belirgin 6zellikler sunlardir [34]:

e Farkhh tipte ve bir¢ok meslek grubundaki firmalarin faaliyet gosterdigi insaat
sektoriinde, isletmeler arasi ¢ikar catigmasi ve alinan kararlarin bunlarn farkh

yonde etkilemesi kaginilmaz olmaktadir.

e lnsaat isletmelerinin sermayeleri kisithdir. Bu isletmelerde ¢ogu zaman, ise
baglamadan once mal sahibinden alinan avans ile santiye diizeni kurulmakta, her
ay diizenlenen belgelerle o ay yapilan isin karsiliginda para alinmaktadir. Bu para
genellikle bir sonraki ay yapilacak imalat sermayesini olugturmaktadir. Yiklenici
ingaat isletmelerinin varliklarim siirdirebilmeleri, bu donginiin gergeklesmesine

bagh bulunmaktadir.



e Ustlenilen igin siresinin cogu zaman birkag yil olmasi, yiiklenici ingaat
isletmelerinin isin basinda vaptiklar stire ve maliyet tahminlerinde yamlmalarina

neden olmaktadir.

e Insaat isletmelerinde kalici bir isgiici, malzeme, ara¢ ve makine envanteri
bulunmamaktadir. Her proje degisik yontem ve proje suresine bagh olarak farkls
isglicti, malzeme, ara¢ makine ve nakit ihtiyaci gindeme getirdiginden, bunlar
ile, bunlarm kendi i¢ ve dig kaynaklari agisindan kurulacak dengeler, planlama

islemini (sistemini) 6n plana ¢ikarmaktadir.

e Her projenin kendine has ozelliklerini dikkate alarak yapilan maliyet tahminieri,
sermaye sirketleri niteliginde olmayan yiiklenici isletmelerinde 6zel ©6nem

kazanmaktadir.

e Yiklenici ingaat igletmeleri, ellerindeki projeler disinda uzun vadeli faaliyet

programi hazirlamalan olanagina sahip degillerdir.

e Buytk sermaye yatirim gerekmediginden yiiklenici insaat isletmelerinin sektore
girisi kolay olmakta, isletmelerde yeterli egitim ve deneyim konusu giindeme
gelmemektedir. Yeni bir proje ic¢in yeni bir isletme veya ig ortakligi kurulmasina
ve 13 tamamlaninca isletme veya ortakligin tasfiyesine veya el degistirmesine sik

rastlanmaktadir.

4.3.4 insaat Sektériinde Taraflar

Ingaat sektori bir ok tarafi icermekle birlikte ii¢ asil taraftan soz edebiliriz; mal

sahibi, tasarimet ve yapimer [12]

Mal sahibi; resmi kurumlar (devlet kurumlar) ile ozel ve tiizel kigiler olabilir.
Tasarimer, mithendis veya mimarlardan olugan kisi veya ekipler olabilir. Yapimcilar

ise, yiklenicilik hizmeti veren gesitli buytiklitkteki firmalardan olugmaktadir.

Bu ana katilimcilara ek olarak sektorin bir¢ok alt-katidimeist daha vardir. Bunlardan
en onemlileri alt-yiiklenicilerdir. Ana yukleniciler yapim iginin bir ya da daha fazla
kismi igin alt-yuklenicilerle cahisabilir. Bu isler, kazt isleri, kaba insaat, mekanik,

elektrik, ¢elik igleri, ince isler; boya, parke vb. olabilir. Biyitk ve karmasik islerde



ise, alt-yukleniciler, daha biyiik isler, ornegin; yapmmn bir bolimindeki celik

konstrikstyon vb. isleri tistlenmektedirler.

Sektordeki diger Onemli taraf, malzemeciler yani malzeme temini saglayan
firmalardir. Agregacilar, ¢imentocular, hazir betoncular, asfalt ham maddest
saticilary, ¢elik saticlart, elektrikle ilgili her turli malzeme saticilar; kablo,
aydinlatma malzemeleri vb., mekanik igleri malzeme tedarikgileri; soguk demir

isleri, tesisat borulart vb. sektore énemli ol¢iide katkida bulunurlar.

Arag, gere¢ yani ekipman saticilani da sektorde onemli yer tutarlar. Agir ingaat
makinelerinden; ekskavator, kamyon, kiricr saticlan, hafif ekipman saglayicilanina
kadar ingaat sektoriiniin 6nemli tedarik¢ileri arasinda bu saticilan sayabiliriz. Ayrica,

kereste, kalip ve iskele malzemeleri saticilarim da unutmamak gerekmektedir.

Buttin bunlar ingaat sektorindeki taraflarin ne kadar genis oOlglide oldugunu
gostermekle beraber, bir sonraki baglikta sayisal verilerle incelenecek olan ingaat
sektoriiniin ekonomi igerisindeki onemini, sektériin birgok insana, genis bir alanda
istihdam yaratmast agisindan destekleyici niteliktedir. Ayrica, insaat sektdriiniin
emek yogun vyapisi itibariyle yiksek oranda is¢i istihdamu sagladigi da

unutulmamalhdir.

4.3.5 Insaat Sektoriiniin Ekonomi icin Onemi

Yukarida ki bagliklar altinda agiklik getirilen hususlar bir anlamda ingaat sektoriniin
ekonomi igerisindeki Onemini ortaya koymakla birlikte, tiim bunlar rakamlarla
desteklenirse daha anlamli olacaktir. Sektorii bu yoniiyle ele alirken sektorin GSMH
igerisindeki pay1, ingaat malzemeleri Gireten sanayii sektori igerisindeki rolii, ihracata
katkisi, yurtdist miiteahhitlik hizmetleri ile en 6nemlisi; igsizligi emici roli goz

Ontine alinmahdir.

Ozellikle kriz oncesi donemler (1999 ve oncesi) goz onine alindifinda, insaat
sektortinin GSMH igerisindeki paymin %6.5 seviyelerine kadar ulastig olmustur.
Sektoriin ingaat malzemeleri (reten sanayi sektorii igerisindeki pay: ise %10
dolaylarinda seyretmistir. Aym zamanda 2.5 milyar dolar mertebesindeki ihracat
potansiyeliyle, toplam ulke ihracatimn %10’u yine ingaat malzemeleriyle

saglanmigtir. DIE verilerine gore 1999 yih sonu toplam istihdam 22 milyon
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dolaylarindadir. Bu istthdamin %35.5’u (1.2 milyon kisi) ingaat sektorii igerisinde yer
almaktadir. Bu haliyle, insaat sektoriinin genel yatnmlar icerisindeki payr her yil

%50 nin tizerinde olmustur” [35].

Yurtdigt mateahhitlik potansiyeli ise, 40 milyar dolar agmus, bugiin 48 milyar dolar
seviyelerine ulagmistir. Bu haliyle Tirk yurt dist miiteahhitlik hizmetleri diinya
pazarindaki toplam uluslararasi iy hacmini % 2-3’Gne sahiptir [22]. Yurtdist
muteahhitlik sektorii mal ihracaty, turizm ve is¢i dovizinden sonra ekonomiye doviz

olarak katkist en fazla olan sektordir.

4.4 Insaat Sektoriiniin Proje Yonetimindeki Ihtiyaclarinin Belirlenmesi : Bilgi

ve Beceriler

Proje yonetimiyle ilgili kaynaklarda, bu alandaki profesyonellerin bazi yonetimsel
bilgi ve becerilere sahip olmalart gerektigi Gizerinde sik sik durulmaktadir. Nitekim,

proje yonetiminin basarisinda {i¢ ana unsurdan s6z etmek miimkiindiir [2]:
(a) Yonetimsel yeteneklerin kazanilmast,

(b) Yonetimsel araclarin 6grenilmesi,

(¢) Uygulama bilgi ve deneyiminin elde edilmesi.

Yonetimsel yetenekler, onderlik, esneklik, karar verme gibi tiim endiistri kollarinda
gecerli olan yeteneklerdir. PERT, CPM yonetimsel araglara 6rnek olarak verilebilir.
Uygulama bilgi ve deneyimi ise, bir sektorden bir digerine degismekte, sektoriin
urettigi Urin, hizmet, kullandigi teknolojiler ve metotlar agisindan farklibk

gOstermektedir.

71999 yilt depremi ve 2001 yihi ekonomik krizinin ardindan insaat sektorii biyik bir gerileme
icerisinde yer almig olmakla birlikte yukarida aciklik getirilen titm konular insaat sektdriiniin ilke
ekonomisi icin dneminin ne kadar biyiik oldugunun ispatidir. Nitekim, ingaat sektoriiniin krizden
dolayr yakalandig gerileyis, scktorle ilgili olarak yukanda agiklik getirilen potansiyel goz Gniine
alnarak ve scktorii destekleyici akiler politikalar uygulanarak, durdurulabilir ve de sektdriin
kendisiyle birlikte ekonominin de ilerlemesine katkida bulunulabilir. Bu sebeple sektoriin ekonomi
i¢in 6nemi ortaya konarken 1999 yili ve 6ncesi g6z 6niine almmagtir. Burada ortaya konmaya calisilan
husus, insaat sektoriiniin iilke ekonomisi igerisinde yadsinamaz derecede dnemli bir paya sahip oldugu
gercegidir.
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Yukaridaki siuflandirma  goz oniine alindiginda, bu G¢ bashg, iki bashga
indirgemek miimkiindiir; yoneticiler igin gerekli bilgiler (b ve ¢ giklart) ve yoneticiler

i¢in gerekli beceriler (a sikki).

Insaat proje yonetimde ki ihtiyaglar belirlerken, ingaat sektoriindeki yoneticiler igin
bilgi ve becerileri, sektoriin kendi ozelliklerini goz Oniune alarak belirlemek ve
egitim programlart olugtururken bunlarni géz oniinde bulundurmak gerekmektedir.
Nitekim diinyada bu konuda yapilmis ¢aligmalara rastlamak miimkiindiir. Benzer bir

caligma Turk ingaat sektori icinde yapilnustir.

4.4.1 Diinyadaki Arastirmalar

Sektoriin ihtiyacii gdz oniine almayan, uygulama diginda bir mihendislik egitimi
dustinilemez. Bu egitimde ana hedef, toplumun ve sektoriin bugiinkii ve yarinki
gereksinimlerine cevap verebilecek nitelikte personel yetistirmektir. Bunun farkinda
olan kimi tlkelerde insaat yonetimi egitiminde ihtiyaglart belirlemeye yonelik, insaat
yoneticilerinin sahip olmalar1 gereken beceriler ile insaat yoneticilerinin egitilmeleri

gerekli konular tizerinde galigmalar yapilmistir.

Cecere (1987) Amerika Miiteahhitler Birligi (AGC) tiyeleri arasinda iki yillik ingaat
ogrenim mifredatinda neyin onemli oldugunu belirlemek icin arastirma yapmustir
[36]. Bulgulara gore genel egitim programlaninda iletisim, matematik ve fizik aym
zamanda temel bilgisayar bilgileri konularmin o6nemli oldugu sonucu ortaya
¢ikmugtir.  Ayrnica temel ve uygulamali tasarim, arastirma ve plan okuma gibi

konularimda mihendislik programlarinda onemli oldugu ortaya konmustur.

Young & Duff (1990) Ingiltere de yaptiklari benzer ¢alismada ingaat yoneticileri igin

onemit olan beceri ve konulart 6nem sirasina gore su sekilde siralamuslardir [36]:

e Denetim

Tletisim

[

Motivasyon

Liderlik

@
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e Saha Organizasyonu

e Saglik ve Sosyal Giivence

e Programlama

¢ Bakim - Onanim

s Kalite Guvencest

o Insan Kaynaklari Planlama

e Biitce Kontroli

o Thaleler

e Tahmin Etme ve Maliyetlendirme
¢ Proje Risk Analizi

A.B.D.’nde Dorsey’in 1991 yiinda yaptig arastirma sonucuna gore miuhendislerde

bulunmasi gerekli beceriler onem sirasina gore sunlardir [36]:
e Sayisal Beceriler (matematik)

¢  Yazl Iletisim

o Sozlia lletisim

o Grafiksel Iletisim

1]

Finansal Yonetim

e Planlama ve Kontrol
e Etik Karar Verme

e Liderlik

e Personel ile Iliski Kurma Becerisi



J. Smallwood benzer c¢aligmayir 2001 yilinda, Giiney Afrika Bina Endustrisi
Federasyonu (BIFSA)nm uyesi miiteahhitler birligi (GC), Guney Afrika Ingaat
Miiteahhitleri Federasyonu (SAFCEC) ve Giiney Afrika Bina Enstitiisi (SAIB)
tyeleriyle yapmis, ingaat yoéneticilerinin sahip olmasi gerekli énemli beceri ve ingaat

yoneticilerinin egitilmesi gerekli 6nemli konular belirlemigtir [36]:
Smallwood’un ¢aligmasina gore, ingaat yoneticileri igin dnemli beceriler;

Idarecilik

o lletisim

e Sorun Cozme

e Kontrol

» IsBoliimii Yaptirma
e Karar Verme

¢ Finansal Yonetim

¢ Sosyal Olma

e Liderlik

s Motivasyon

e Organize Etme

¢ Programlama

e (GoOzetim ve Denetim
e Teknik Uzmanlik

Aym c¢aligmanin sonucuna gore ingaat yoneticileri igin (egitilmeleri gerekli) en

onemli konular (bilgi sahibi olunmas: gerekli konular) sunlardir;

e Idarecilik
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e Yapim Teknikleri

e Sozlesme Idaresi

e Sozlesme Evrak Hazirhg
e Maliyet Kontroli

e Miisteri Hizmetleri

e Saghk ve Guvenlik

o Endistriyel Iliskiler

e Malzeme Bilgisi

e Malzeme Yonetimi

e Techizat ve Donanim Y ¢netimi
e Verimlilik

e Planlama

e Proje Yonetimi

o Kalite Yonetimi

e Alt-Yiiklenici Yonetimi

e Toplam Kalite Yénetimi

4.4.2 Tiirk Insaat Sektoriiniin Proje Yonetimi Ihtiyaclarmin Belirlenmesi :

Bilgi ve Beceriler

Yukarida sonuglan verilen diinyadaki kimi aragtirmalarin benzeri, tlkemizde insaat
sektoriiniin proje yonetimindeki ihtiyaglarii -bilgi ve beceriler- belirlemeye yonelik

olarak yapilmustir (Dr. M. KURUOGLU, Ing.Miih. M. ARSLAN).



Insaat proje yonetiminde bilgi ve beceri anketi, web sayfasi olarak tasarlanmig ve
internet ortaminda  yaymlanmigtir. Turk ingaat sektoriinin, ingaat proje
yonetimindeki ihtiyaglarini tespit etmek amaciyla hazirlanmus olan, bilgi ve beceri
anketi, internette yaklagik iki aylik bir siire boyunca, ingaat sektorinden bir ¢ok
kiginin tye oldugu elektronik posta gruplarinda ilan edilerek, sonuglar alinmustir.
Ankette bulunan bilgi ve beceriler 1’den 9’a kadar (1-6nemsiz, 3-az Onemli, 5-
o6nemli, 7-cok Onemli, 9-en Onemli) Onem swrasina konularak her bir bilgi ve
becerinin 6nem derecesine gore segilmesi katilimcilardan istenmigtir. Her bir bilgi
ve beceri igin agwhkli ortalama ahnarak, bilgi ve beceriler agirhik derecesine gore

siralanmustir [37].

Anketin yaymnlandig stire zarfinda 111 kigi ankete katimmgtir. Ankete katilanlarmn
% 6471 0-5 yil, % 17°s1 6-10 yil, % 9’u 11-15 yil, % 6’s1 16-20 yil geri kalan ise 20

yil ve lizeri ingaat sektoriinde deneyim sahibi kisilerdir (Tacio 4.1).

Tablo 4.1 Bilgi ve beceri anketi katilimeilarinin toplam i§ deneyimleri (yil olarak)

Toplam i3 deneyimi (y1l) %
0-5 yil arasi 64

6-10 yil arast 17
11-15 yil arast 9
16-20 yil aras1 6

21 yil ve tizeri 4

Ankete katilanlarin 7’si saha muhendisi, 26’s1 planlama miihendisi, 13’G santiye gefi,
7’s1 proje mudirii, 9’u kesin hesaptan sorumlu mithendis, 4’0 satin almadan sorumiu
mithendis, 10’u teknik midir, 2’si genel midir yardimeis;, 1°i genel midir, 10°u
sirket sahibi, 5’1 akademisyen, 3’01 proje koordinatorii geri kalanlar ise, mimar,
kontrol mihendisi, pazarlama miihendisi, teklif mudiiri gibi pozisyonlarda gorev

almus kisilerdir (Sekil 4.1).

Ankete katilanlarin % 24’0 konut tipi yapilarda, % 18’1 ticari yapilarda, % 15°i
endiistriyel yapilarda, % 13’0 altyapt (koprii,yol,baraj v.b.) islerinde, % 8’1 sthhi ve
sosyal yapilarda, % 7,5 kilturel yaplarda, % 10’u bakim ve onarmm islerinde ve

%4,5 universitede akademisyen olarak galigmug/¢calismakta olan kisilerdir (Sekil 4.2).
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Tiurk Ingaat Sektoriniin proje yonetimi ihtiyaglan dogrultusunda, caligma sonucu
bulunan onemli beceriler; Tablo A.1°de, bilgi sahibi olunmas: gerekli énemli konular

ise Tablo A.2’de 6nem sirasina gore Ek-A’da verilmistir.

Elde ettigimiz anket sonuglari diinyada yapilmis olan ve yukanda agiklanan benzeri
caligmalarla karsilastinldiginda, karar verme, planlama, sorun ¢ozebilme, organize
etme, liderlik, motivasyon, sozlii iletigim 6n plana ¢ikan beceriler olmaktadir. Bilgi
sahibi olunmasi gereken konular da ise, proje yonetimi, yonetim, planlama, maliyet
kontrolii, kalite ve toplam kalite yonetimi, sdzlesme idaresi, alt-yiiklenici yonetimi,
saghk ve gilivenlik, tahmin etme gibi konularm 6n plana ¢iktig: goriilmektedir.
Ankette yer alan bitun konular aslinda, ingaat proje yonetiminin énemli konulart
olup, ingaat yonetiminin Oonemini ve kapsamum ortaya koymakta ve ingaat yonetimi

egitiminde yer verilmesi gereken konular hakkinda fikir vermektedir.

Nitekim 5. bolumde akreditasyon ile ilgili baghik altinda hakkinda bilgi verilecek
olan ve A.B.D.’nde yapim egitimi ile ilgili programlar igin gelistirdigi akreditasyon
kriteriyle, bu alandaki egitim programunin igeriginin nasil olmasi gerektigi
konusunda baghklart ortaya koymus olan ACCE (American Counsil for Construction
Education)’nin, yapim egitimi programlarinda yer verilmesi gereken konulan
siraladigy listeyle (Ek-A, Tablo A.3), yukanda sonuglan verilen anket ¢aligmasmda
yer alan konular karsiastinidiginda, bu konularn ingaat proje yonetimi egitimiyle
ilgili  ACCE’nin onerdigi konular dahilinde oldugu ve bu konularla ilgili oldugu
gortlebilir (Ek-A, Tablo A.4).

Butiin  bu yeteneklere ve bilgilere sahip yonetici yetistirebilmek igin ingaat
mithendisli§i rcrogramlari buna gére yenilenmeli, proje yonetimi, planlama, saghk ve
glivenlik, tahmin etme, sozlegme idaresi, kalite yonetimi, maliyet kontrolii, verimlilik
konularina hakim, insaat yonetimi disiplinine (kilttiriine) sahip gelecegin insaat
projelerinin  yoneticisi ingaat muhendisleri  yetistirilmelidir. ~ Bunu
gerceklestirebilmek i¢in, klasik ingaat mithendisligi egitiminde ki matematik — teknik
agirlikli derslerin yaninda, sektoriin ihtiyag duydugu konulart kapsayan isletme —
proje yonetimi agirhkhi derslere de yer verilen lisans programlan agilmalidir.
Insaat proje yonetiminin diinyada yakaladigi seviye iilkemizde ancak yukaridaki

diizenlemelerin yapilmasi ile yakalanabilecektir.
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5. INSAAT PROJE YONETIMI ILE ILGILi LiSANS DUZEYI EGITIM
PROGRAMLAR! VE DERS ICERIKLERI

5.1 A.B.D.’nde Insaat Proje Yonetimi ile ilgili Lisans Programlar

Daha once tarihcede bahsedildigi tizere, ozellikle, ikinci diinya savagindan sonra
ABD.,, ingaat proje yonetiminde ¢ok biyiikk ilerlemeler yasamustir. Nitekim bugiin
A B.D.’ndeki ingaat proje yonetimiyle ilgili ile egitim programlarn degisik isimlerde,
farkli fakilteler / bolumler altinda yer almaktadir. A B.D.’ndeki ingaat proje
yonetimiyle ilgili egitim programlarn incelenirken; akreditasyon kuruluslar, bu
kuruluglarin 6nerdigi ders programlan ve bu kuruluglardan akreditasyon almis olan
egitim kurumlanndan orneklere yer verilmistir. Egitim programlarinda c¢esitlilik ve
say1 ¢ok fazla olunca, egitimde kalite kavramint yakalama g¢abasinda olan egitim
programlart igin, akreditasyon bugiin onemli konu haline gelmistir. Sonug olarak,
inséat proje yonetimi disipliniyle ilgili A.B.D.’ndeki egitim programlar incelenirken
degisik akreditasyon kuruluslarinin ders programu igerigiyle ilgili olgiitlerini ve
akredite edilmis olan ders programlarindan ornekleri incelemek ingaat proje
yonetimiyle ilgili ders programlarmin igeriginin nasi oldugu ve olmasi gerektigi

konusunda aydinlatici olacaktir.

5.1.1 Akreditasyon Hakkinda

Akreditasyon, dilimize Ingilizce kokenli bir kelime olan “Accredit” kelimesinden

gecmistir. Accredit kelimesi ¢esitli kaynaklarda su sekilde tammlanmaktadir:

“Bir okul ya da universitenin akademik mikemmellik, ders programi, verdigi hizmet
ve servisler yoninden tim resmi gereklilikleri yerine getirdiginin tasdik edilmesi,

belgelenmesi” [38]

“Bir seyin Onceden belirlenmis standartlara olan uygunlugunun kamtlanmasi ve

onaylanmast” [39]

50



Miihendislik akreditasyonu konusunda Amerika’da saygin  bir kurulus olan ABET
(The Accreditation Board for Engineering and Technology)’in web sayfasinda,

akreditasyon su sekilde tanimlanmugtir [40]:

“Akreditasyon, egitim kurumlarinda ve programlarinda kalitenin saglandiginin
giivencesinin verilmesidir. Akreditasyon, egitim kurumlarmin veya programlarinin,
belirli minimum standartlara ve kriterlere uygunlugunu gerektirir. Akreditasyon,
devlet tarafindan yirGtilmeyen, iste§e bagh, gonilli olarak yapilan bir inceleme,

teftis strecidir.”

Iki tip akreditasyon bulunmaktadir [40]. Kurumsallasmus akreditasyon, bir kurumun
biitiininii programlarina ayirmadan incelerken, 6zellegmis akreditasyon, sadece bir

alandaki egitim programim incelemektedir. Ornegin, mithendislik, tip, hukuk gibi.

Amerika da insaat proje yonetimi ile ilgili egitim programlarn incelenirken, iki
onemli akreditasyon kurulusunun ingaat proje yoOnetimi egitimi ders programlar
igerigiyle ilgili one siirdikleri kriterler goz oniine alinmistir. Bunlar; Muhendislik ve
Teknoloji Akreditasyonu Kurulu; ABET (The Accreditation Board for Engineering
and Technology) ve Yapim Egitimi Konseyi; ACCE (American Council for
Construction Education)’dir. Bu  kuruluglarm, akreditasyon kriterlerinde ders
programlar yamnda, ogretim kadrosu, fakilte olanaklari, programlarin finansmam
vb. konularda da bir takim standartlan olmakla birlikte, bu tezin kapsami geregi,
sadece ders programlanyla ilgili kriterlere deginilmis, diger kriterler ile bu
akreditasyon kuruluslarindan akreditasyon almug, ingaat proje yonetimiyle ilgili

egitim programlar eklerde verilmigtir (EK B.1-B.7)

5.1.2 ABET ile ilgili Bilgiler

ABET, otuz bir adet mithendislik ve teknik topluluun bir araya gelmesinden
olusmug bir federasyondur. ABET, 1932  yilindan guniimize kadar egitim
programlarinin akreditasyonu tzerinde ¢aligmaktadir. ABET, bugiine kadar, 550
kolej ve dniversitede, 2500’in izerinde miihendislik, mithendislik teknolojisi,
bilgisayar ve uygulamali bilimler konularindaki programlarin akreditasyonunu
saglamigtir. ABET, AB.D., Yiiksek Egitim Akreditasyon Konseyi (Council on
Higher Education Accreditation — CHEA) tarafindan taninmaktadir [40].
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ABET ’in web sayfasinda vizyonu ve misyonu ile ABET ‘in hedefledigi amaglar
agagidaki sekilde agiklanmmgtir [40]:

Vizyon

ABET, miuhendislik, teknoloji ve uygulamahi bilimler alanlarindaki egitim
programlarinda, kalitesinin saglanmast ve yeniliklerin tegvik edilmesi hususunda

liderlik gorevini Ustlenmistir.

Misyon

ABET, muhendislik, teknoloji ve wuygulamali bilimlerle ilgili egitim
programlarindaki, ilerlemeleri ve tanitimu saglama gorevini tstlenerek toplum

hizmeti vermektedir.

ABET, mihendislik, teknoloji ve uygulamali bilimler alanlarindaki egitim

programlarinda akreditasyonu saglar,

e ABET, mihendislik, teknoloji ve uygulamali bilimler alanlarindaki egitim

programlartyla ilgili ilerleme ve gelismelere katkida bulunur ve tanitimini yapar,

¢ ABET, mihendislik, teknoloji ve wuygulamali bilimlerle ilgili egitim

programlarnimn  geligtirilmesi ve ilerlemeleri hususunda damgmanlik yapar ve

yardimei olur,

e Aktiviteler ve basanyla tamamlanmig olan igler hakkinda kamuoyunu

bilgilendirme goérevi goriir,

e ABET, organizasyon ve organizasyonla ilgili kisilerin ihtiyaglarmin, karsilayicis:

konumunda olarak, organizasyonla ilgili kaynaklari ve operasyonlan yiritiir.
Amaclar
e Enyiksek kalitede akreditasyon sistemleri gelistirmek ve isletmek,

e Mihendislik teknolojisi ve benzer programlarin ABET akreditasyonuna
katihmlarm arttirmak,

e Uluslararas: etkinlikler i¢in daha kapsamli bir program gelistirmek,
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o Egitimde kalite ve yenilikleri destekleyen programlar: tammak,
o ABET e katilimlarin gesitliligim arttirmak,

e Yeni egitim yontemlerini 6zendirmek ve desteklemek,

e Mesleki tamnmay: tegvik etmek,

e Katilimal gruplar ile iligkilerin etkinligini arttirmak,

e ABET ¢aligmalarina katilimi ve destegi kuvvetlendirmek,

o Gelecekteki ihtiyaglar icin mali kaynaklar saglamak,

e ABET’in kendi iginde sturekli gelisim stirecini saglamak,

e ABET’in idaresini ve yapisim tetkik etmek, incelemek.

ABET bunyesinde ¢esitli programlann akreditasyonu i¢in kurulmus bulunan dort

adet ¢aligma komisyonunu mevcuttur [40]:

e Mihendislik akreditasyon komisyonu

(The Engineering Accreditation Commission — EAC),

e Teknoloji akreditasyon komisyonu

(Technology Accreditation Commission — TAC),

e Bilgisayar ile ilgili programlardan sorumlu akreditasyon komisyonu

(Computing Accreditation Commission — CAC),

o Uygulamah bilimler akreditasyon komisyonu
(Applied Science Commission — ASAC).

Bu tezin kapsami igerisinde, insaat proje yoOnetimi ile ilgili programlann
akreditasyonundan sorumlu olan EAC ve TAC komisyonlarin ileri sundugu ders

programu igerikler: 5.2.1. ve 5.2.2. bashg altinda verilmistir.



5.1.3 ACCE ile ilgili Bilgiler

ACCE (American Council for Construction Education), yapim (construction)
egitimiyle ilgili programlarin akreditasyonundan sorumlu bir kurulustur. ABET ten
farkli olarak, sadece yapim ile ilgili egitim programlarimn akreditasyonuyla ilgili
oldugundan, bu alanda ¢ok daha etkili bir konumdadir. Nitekim, ABET’in yapim
egitimiyle ilgili olarak onerdigi pek detayl olmayan ders programt yerine, ACCE’nin

onerdigi ders programi gok daha ayrintilt ve bu disiplinin dogasmna uygundur [41].

Misyon

ACCE ozel, kar amaci giitmeyen bir kurulustur. ACCE’nin misyonu, yapim egitimi
programlarinda kalitenin saglanmasi dogrultusunda global bir rol Gstlenmektir. Bu
rolii yerine getirirken, yapim egitim programlarinda kalitenin saglanmast igin, bu

programlar destekler, katkida bulunur ve akreditasyonunu saglar.

Amaglar

1. ACCE’yi tamyan akreditasyonla ilgili tst kuruluslarin (CHEA —Council for
Higher Education Accreditation) taleplerine uygun olarak, akreditasyon kriterleri,

standartlarim ve prosediirlerini belirlemek veya degistirmek.
2. Akreditasyonla ilgili kriterleri, standartlart ve prosedrleri yayinlamak.
3. Dért yilhik ve iki yillik yapim ile ilgili programlar akredite etmek.
4. Faaliyetlerinin sonuclarim rapor etmek.

5. Akreditasyon kriterleri ve prosediirlerinin, egitim kurumu ve program iizerindeki

etkilerini incelemek.

6. Akreditasyonun egitim programlarina, yapim sektoriine ve yiksek egitime olan

katkilarimi 6lgmek.

7. Akreditasyon almak isteyen egitim programlart ve Gniversitelere damigmanlik

yapmak.

8. Yapim sektoriindeki, mesleki kalitenin artinlmast dogrultusunda, iilke iginde ve

ilke digindaki birlikte ¢alistigi organizasyonlarin lizerine diisen gorevleri geregi
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gibi yerine getirip-getirmediklerini, yapim sektortniin ihtiyaglarmi da goz

oniinde bulundurarak, izlemek.

9. ACCE’nin ustlendigi gorevin, etkili ve verimli olarak yerine getirilmesini

saglamak.

ACCE, bugin, A.B.D. yapim sektoriniin yaklagik %90 ‘ina hitap etmektedir.
ACCE, yapun ile ilgili organizasyonlarla isbirligi igindedir ve bunlar tarafindan

tammp, desteklenmektedir [41].

ACCE’nin ingaat proje yonetimi ile ilgili programlarin akreditasyonuyla ilgili olarak
ileri surdagh ders programiyla ilgili kriterleri bu bolimde 5.2.3. baghgi altinda

incelenecektir.

5.1.4 A.B.D.nde Insaat Proje Yonetimiyle ilgili Lisans Programlarimin

Siniflandirilmasi

Amerika’da, insaat proje yonetimiyle ilgili akreditasyon kuruluglan hakkinda genel
bilgileri verdikten sonra, bu kuruluglart goz Oniine alarak egitim programlarini

stniflandirabiliriz.

Amerika’da yapim ile ilgili egitim programlarina bakildiginda, bu programiarmn,
cesitli isimler altinda (construction engineering, construction
engineering&management, construction management, construction technology,
building science, building construction), degisik fakiilte/boliimler (mithendislik,
teknoloji, mimarlik, insaat mihendisligi, isletme, uygulamali bilimler ve =ziraat-
tanim-) binyesinde yer aldiklani gorilur [40,41]. Bu programlan, bu cesitlilik
agisindan (egitim programlarimin isimleri ve bagh olduklan programlar) incelemek

faydali olacaktir:

Isimlerinde ki bu gesitlilize ragmen yapim egitimi programlarm, iki ana baghk

altinda toplayabiliriz [10,42]:
Mihendislik Agirlikli Yapim Programlar (construction engineering) :

Matematik ve temel bilimler ile mithendislik aZirlikli derslerin (tasarim derslerinin),

yonetimle ilgili derslere oranla daha fazla agirlikta oldugu, mithendislik temelli
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programlaridir. Bu programlar, genellikle, mthendislik fakiilte ve bolumleri altinda
yer almaktadirlar. Yapim muahendisligi (construction engineering) ya da yapim
muhendisligi ve yonetimi (construction engineering & management) olarak
karsimiza ¢ikan bu programlarda, dersler; mihendislik, yapim teknikleri ve yonetim
ile ilgili derslerin kombinasyonundan olugmaktadir. Bu programlar genellikle ABET
(Akreditation Board for Engineering and Technology) tarafindan akredite
edilmislerdir [42].

AB.D.’nde egitim ile ilgili programlarm siniflandiniidigy, CIP (Classification of
Instructional Programs) standartlarina gore ise, Construction Engineering (14.3301),

Engineering (14) altinda soyle tamimlanmigtir [43]:

“Bilimsel, matematiksel ve yonetimsel ilkeleri; planlama, tasarim ve yapim iglerine
uygulayabilen Dbireylerin  yetistirildigi programlardir. Bu programlar, insaat
muhendisligi, tasarim, analiz, bilgisayar destekli tasarim, yerbilimleri, malzemeler,

sozlesme, proje yonetimi, grafiksel iletigsim ve hukuk ile ilgili konular: kapsar.”

Yonetim (ingaat proje yonetimi) Agirlikh Programlar (construction management and

others) :

Yapim mihendisligi (constructon engineering) programlarindan farkhi olarak,
matematik, temel bilimler ve mithendislikle ilgili derslere oranla, yonetim ile ilgili
derslerin agirlikta oldugu, fakat bunun yaminda, matematik, mithendislik ve tasarim
ilgih  derslere de yer aynlan programlardir. Bu programlar, Construction
Management, Construction Technology, Building Science, Building Construction
Management isimleri altinda verilmekle birlikte, ortak ozellikleri, bu programlarm
hemen hemen hepsinin, ACCE (American Council for Constrution Education)

tarafindan akredite edilmis olan programlar olmalandir [42].

Egitim ile ilgili programlarin simflandinldigi, CIP (Classification of Instructional
Programs) standartlarina gore ise, Construction Management (52.2001), Business,
Management, Marketing, and Related Support Services (52) altinda soyle

tanimlannustir [43]:

“Projenin fikir asamasindan tamamlanmasina kadar, gecen siiregte, ongoriilen,

optimum sire ile bitge sinurlart igerisinde kalimmasmi saglamak amaciyla, denetim,
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koordinasyon ve yonetim islevlerini yerine getiren bireylerin yetistirildigi
programlardir. Bu programda ki dersler, her tirli ingaat isgleri (ticari, konut,
endistriyel, alt-iist yapi1), mekanik, elektrik ile uzmanlik isteyen yapum isleri;
planlama; bitceleme ve maliyet kontroli; lojistik ve malzeme yonetimi; personel
yonetimi ve personel iliskileri; is¢i saghg1 ve is glvenligi; sozlesme idaresi; yapim
sire¢ ve teknikleri; organizasyon; programlama ve uygulama kodlanyla ilgili

konulan kapsar.”

Amerika’da, yapim egitim programlarinda ki bu cesitlilige ragmen, temelde bu
programlar; biri muhendislik ve tasarim, digeri yonetim agirlikhi olmakla birlikte, bu
programlarin ortak noktalar, ders programlarinda da incelénecegi ve gorilecegi
izere, insaat projelerinin yonetimiyle ilgili (proje yonetimi) derslere yer veriliyor
olmasidir. Sonug olarak, bu programlar ile; temel muhendislik ve bilimleri, isletme,
proje yonetimi ve insaat mihendisligi ile ilgili bilgilere vakif, yarmin insaat
projelerinin degisik kademelerinde gorev alacak mezunlar yetistirmek hedef

alinmastir.

Yapim egitim programlartyla ilgili géze ¢arpan diger bir nokta ise, ister miihendislik
temelli (construction engineering programs) ister yonetim agirlikli (construction
management and others) olsun, bu programlar, teknoloji programlan (technology
programs) ve teknoloji olmayan normal programlar seklinde karsimiza ¢ikmaktadir.
Teknoloji  programlar, genellikle ingaat milhendisligi altinda ve insaat
mithendisliiyle paralel olarak yiirGtilen dort yillik programlardir. Bu programlar
ABET veya ACCE tarafindan akredite edilmiglerdir. Teknoloji programlarinin diger
normal programlardan farki, uygulama agirhkl bir egitim yapilmasidir. Ozellikle,
bilgisayar destekli planlama ve tasarim gibi konularda laboratuar imicanlarmin
fazlaca sunuldugu, uygulama agirlikh egitimin yapildigi programlardir. Teknoloji
programi olmayan normal programlarda oldugu gibi, teknoloji programlar igerisinde
de, yapmn ile ilgili programlari, ingaat mithendislii programlari veya mithendislik
teknolojisi programlart igerisinde opsiyon olarak sunan programlar da bulunmaktadir

(8].

Buraya kadar aciklik getirilen hususlar g6z oniine alindiginda, A.B.D.’ndeki insaat

proje yonetimi (yapim) ile ilgili lisans programlari, akreditasyon kuruluslarindan
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akreditasyon almig programlarin sayilarini da goz Oniine alarak, Tablo 5.1°deki gibi

smniflandirabiliriz.

Sonug olarak, ingaat proje yonetimi disipliniyle ilgili egitim programlarinm farkli
isimler altinda, farkli bolimler/fakilteler altinda yer almasi A.B.D.’nde bu alandaki
segeneklerin  ¢oklugunu ortaya koymaktadir. Bu programlar genellikle ingaat
mihendisligi ve mimarhk temeline sahip olup, mimarlk ile ingaat mithendisligi
faktlte ya da bolumleri altinda yer almakla birlikte, uygulamal: bilimler ve isletme
bolimleri ve ziraat (tarnim) fakilteleri altinda bagimsiz olarak mevcut olan

programlar vardir.

5.2 A.B.D.’ndeki Akreditasyon Kuruluslarinin Insaat Proje Yonetimi Egitimi ile

ilgili Lisans Ders Programlari icin Hleri Siirdiigii Kriterler

Yukarnida, AB.D.’ndeki Insaat proje yonetimi disipliniyle ilgili akreditasyon
“kuruluglan olan ABET ve ACCE hakkinda genel bilgiler verilmisti. Bu bolimde ise
bu kuruluslarin bu disiplin ile ilgili ders programlari hakkinda ileri sundugu kriterler
verilecektir. Fakat, bu kuruluglarm, akreditasyon kriterlerinde ders programlar
yaninda, o68retim kadrosu, fakiilte olanaklari, programlarin finansmani vb. konularda
da ¢ok gesitli standartlar olmakla birlikte, bu tezin kapsami gerei bu konular tez
kapsami disinda kaldigindan, sadece ders programlanyla ilgili kriterlere deginilmig,

diger kriterler ise ekler bolimiinde verilmistir (EK B.1- B.7)

5.2.1 ABET Miihendislik Akreditasyon Komisyonunun (EAC) Insaat Proje

Yonetimi ile flgili Lisans Ders Programlari icin leri Siirdiigii Kriterler

EAC kriterleri, temel (basic) diizey genel kriterler, ileri (advanced) diizey genel
kriterler ile her bir programin kendisiyle ilgili program kriterlerinden olugmaktadir,
Her program, genel kriterleri ve kendisine ait program kriterlerini saglamalidir
(EK B.1) [40].

5.2.1.1 Miihendislik Egitimi Ders Programlari i¢in Temel Diizey Genel Kriterler

Ders programi, mithendislikle ilgili konulart belirtir. Fakat, bunlan spesifik dersler

olarak belirtmez. Ders programinda her mesleki konuya veterli zaman ile yer
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Tablo 5.1 A.B.D.'nde akreditasyon almig ingaat proje yonetimiyle 1lgili lisans programlarmin

siniflandirilmast
ABET - EACABET - TAC| ACCE
Undergraduate | Construction
Technology
option of
Construction option | Civil
Engineering
Technology 1
m Technology  |{Construction
option in
Engineering
Programs Technology !
Undergraduate  |Construction
Engineering
Engineering Technology 20
Construction
Technology Management
Technciogy 5 18
Programs m Building
Censtruction
Construction Management 3
TOPLAM 27 21
% 56 44
Undergraduate  |Construction
Engineering &
. . |Management
Construction option .
option 1
Civil
in Civil Engineering | Engineering 1
Undergraduate |Construction
Engineering 5
Construction
Engineering &
Management 2
. Construction
Construction Management 26
Building
Science /
Building
Construction
Programs Management 5
TOPLAM 8 31
% 21 79
TOPLAM 8 27 52
o 9 31
% 40 60

59




ayrildigina ve bunlarin programin ve egitim kurumunun amaglan ile tutarh olduguna
dikkat edilmelidir. Ogrencilerin, is hayatina ve mithendislik uygulamalarina hazir
olarak yetistirilmeleri saglanmalidir. Bu amagla, ders programlar, Ogrencilere
tasarim yapabilme yetenegine sahip olmalarmu saglayacak bilgi ve becerileri
kazandimalidir.  Bu bilgi ve beceriler, 6grencilere, derslerde uygulamalarla
kazandirillabilir. Ayrica, ogrencilere, mithendislik ile iligkili olarak ekonomi, cevre,

uretim, etik, saglik ve giivenlik ile politik konularn birgogu verilmelidir.
Ders programlarn asagidakileri icermelidir:

(a) Bir y1l, ilgili disipline uygun olarak yiiksek okul seviyesinde matematik ve temel

bilimlerin kombinasyonu (bazi deneysel derslerde verilebilir)

(b) Bir buguk yil, dgrencinin ¢aligma konusuna uygun olan mithendislik tasanmi ve

mithendislik bilimlerinden meydana gelmis mithendislik konular,

(c) Programin ve egitim kurumunun amaglanyla tutarl olan ve miifredat

programinin teknik igerigini tamamlayan genel egitim.

5.2.1.2 Miihendislik Egitimi Ders Programlan icin fleri Diizey Genel Kriterler

lleri dizey genel kriterler, temel diizey genel kriterlere ek olarak sunlari da
kapsamaktadir,  bir yillik fazladan c¢alisarak, bir mithendislik projesi veya
arastirmasimi  tamamlayarak rapor halinde sunmak. Bu c¢alisma ile birlikte
tamamlanmug olan proje veya aragtirma konusuna, ogrenci hakim oldugunu ve iyi

derecede iletisim becerisine sahip oldugunu ispat etmelidir.

5.2.1.3 Yapim Miihendisligi (Construction Engineering) Ders Programlar igin

Program Kriterleri

ABET, yapim mithendisligi (construction engineering) programlarinin akreditasyonu

i¢in program kriterini 1976 yilinda agiklamigtir [42].

Yapim mihendisli§i program kriterine goére, bu programlardan mezun olanlar

asagidaki konulara hakim olmahidirlar [40]:
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(a) Matematik, Diferansiyel ve Integral hesab, Istatistik ve Olasilik, Genel Kimya,
Fizik (teorik).

(b) Yapim mithendisligi uzmanlik alaniyla ilgili mihendislik tasarimu becerisine
sahip olmak, yapim endustrisiyle ilgili olarak yasal ve uygulamadaki konular
hakkinda bilgi sahibi olmak, yapim siregleri, iletisim teknikleri, yapim metotlar,
malzeme bilgisi, prosediirler, ekipman bilgisi, planlama, programlama, giivenlik,
maliyet analizi, maliyet kontrol konularinda bilgi sahibi olmak, ekonomi, is
muhasebesi, hukuk, istatistik, meslek etigi, liderlik, karar ve optimizasyon
metotlar;, ydntem analizi ve dizayn, mihendislik ekonomisi, muhendislik
yonetimi, giivenlik ve maliyet mithendisligi gibi yonetimle ilgili konularda bilgi

sahibi olmak.

5.2.1.4 Yapum Miihendislii ve Yonetimi (Construction Engineering &

Management) Ders Programlan i¢in Program Kriterleri

ABET’in program kriterlerine gore, egitim programimn ismi birden ¢ok programu
igeren bir isim ise, o egitim programunin akreditasyon almasi igin, isminin igerdigi
tim programlarin, program kriterlerini saglamasi gerekmektedir. Nitekim, yapimm
mithendisligi ve yonetimi (construction engineering & management) programlari,
isminde mithendislik ve yonetim kelimelerini igerdiginden 5.2.1.3. bashi@g altinda
verilen yapim mihendisligi (construction engineering) program kriterlerini ve aym
zaman da mithendislik yonetimi (engineering management) egitim programlan igin

ileri sunulan program kriterlerini de saglamahdir [40].

Muhendislik yonetimi program kriterine goére, bu programlardan mezun olanlar

asagidaki konulara hakim olmalidirlar:

Yonetimle ilgili; planlama, organizasyon, liderlik, kontrol, iiretimde insan faktori
gibi konular ile mihendislik konulart arasinda ki iligkileri anlayabilme, miihendislik
bilgilerini, yonetim ile ilgili konularda uygulayabilme, yonetimsel bilgisini de farkli

mithendislik teknolojilerinde uygulayabilme becerisine sahip olmak.
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5.2.2 ABET Teknoloji Akreditasyon Komisyonunun (TAC) Insaat Proje
Yonetimi ile Tigili Lisans Diizeyi Teknoloji Programlan icin Hleri Siirdiigii

Kriterler

ABET, mihendislik teknolojisi programlan igin iki farkli akreditasyon kriterine
sahiptir. Bunlardan, biri Konvansiyonel Kriterler (Conventional Criteria), digeri ise,
Teknoloji Kriterleri 2000 (Technology Criteria 2000) isminde ki kriterlerdir. Her iki
kriter, 2002-2003 ve 2003-2004 egitim yillarinda gegerli olan kriterlerdir. Bu
yillarda akreditasyon almak isteyen egitim kurumu, TAC tarafindan hangi kriter esas
alinarak degerlendirmeye tutulacagim kendist belirleyecektir. Fakat, 2004-2005 ve
sonraki yillarda konvansiyonel kriterler gegersiz kalacak, 2004-2005 ve sonraki
yillarda tim teknoloji programlann Teknoloji Kriterleri 2000 kriterlerine gore
degerlendirmeye tutulacaklardir [40]. Bu sebeple, Konvansiyonel Kriterler
EK B.7°de verilmis, burada Teknoloji kriterleri 2000 ‘de, insaat proje yénetimi ile

ilgili egitim programlarn igin ileri sunulan kriterlere yer verilmistir (EK B.3).

Teknoloji kriterleri 2000’e gore, akreditasyon almak isteyen her teknoloji programu,
genel kriterler ile her disiplinin (programin) kendisine ait program kriterlerini

saglamalidir [40].

5.2.2.1 Miihendislik Teknolojisi Ders Programlar: icin Genel Kriterler

Derslerin  toplam kredisi, teknoloji programlarinin ihtiyaglannm ve hedeflerini

kargilamahidir. Dort yillik egitim i¢in en az toplam 124 kredi ders verilmelidir.

letisim: iletisim 1ile ilgili dersler, agagidaki yeteneklere sahip bireylerin

yetistirilmesine yardimei olmahdir:

a. Kendi meslegiyle ilgili alanda, yazih, s6zli ve diger (grafik vb.) iletisim
tekniklerini iyl kullanarak, teknik raporlarla ilgili detaylart planlayan, organize

eden, hazirlayan ve gerekleri yerine getiren kisilerin yetismesi.

b. Ozellikle programin teknik ile ilgili konularinda iletisim becerilerinin
kullanilmas:.

c. Disiplin ile ilgili en uygun teknik literatiiriin kullanilmas.
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d. Takim cahgmasina yatkin bireyler yetistirilmesi dogrultusunda sosyal becerilerin

gelistiriimesi.

Matematik: Matematiksel bilgilerini kullanarak, teknik problemlere ¢ozim
getirebilen bireyler yetigtirilmelidir. Bu dogrultu da Ogrencilere geometri,

trigonometri, integral hesap ve diferansiyel hesap konularinda dersler verilmelidir.

Temel bilimler: Programda, fizik, kimya ve yer bilimleri ile ilgili dersler verilmelidir.

Bu dersler laboratuar uygulamalanyla desteklenmelidir.

Sosyal _bilimler; Ogrenciler, teknolojinin sosyal ve global alanlardaki boyutlarint

anlamalarin saglayacak dersler verilmelidir.

Teknik igerik: Teknik icerik, mithendisligin, Griin gelistirme, iiretim streci, yapim ve
miuhendislik fonksiyonlarina uygulanmasi tizerinde odaklanmig bir igerik olmalidir.
Bu sayede, disiplinin amaglarina uygun beceri, bilgi, metot, sire¢ ve tekniklerin
geligtirilmesi ~ saglanmahdir. Toplam derslerin en az, 1 / 3 ‘i teknik igerikteki
derslere aynlmig olmalidir. Matematik, iletisim, sosyal ve temel derslerin program
icerisindeki onemi de g6z o6niine alindiginda, teknik igerikteki dersler, toplam

kredinin 2 / 3 “Gnd gegmemelidir;

Teknik igerikteki dersler, teknoloji ile ilgili temel konular ile programin sonlarina

dogru giderek karmagiklasan teknik konulardan olugmalidir.

Ogrencilerin analitik yetenekleri ile  olgiim gereglerini kullanma becerilerini

arttiracak, laboratuar ¢alismalan yapiimalidir.

Ders program, tasarnim ile ilgili standart uygulama, araglar, teknikler ile  bilgisayar
yazilm ve donamm konularinda, &grencilerin, bilgl ve kabiliyetlerinin gelismesine

katk: saglamahdir.

Ogrencilere, teknik ve teknik olmayan konulardaki problemlere ¢ozim
getirebilmeleri igin gerekli yeteneklerinin kazandirldigi ve bu dogrultuda eski
deneyimlerin kullanilarak programun igeriginin siirekli yeniden belirlendigi bir siireg

1zlenmelidir.
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5.2.2.2 Yapim Miihendisligi Teknolojisi (Construction Engineering Technology)

Ders Programlan icin Program Kriterleri

Yapim mithendishigi teknolojisi program kriterine gore, bu programlardan mezun

olanlar asagidaki konularda bilgi ve becert sahibi olmalidirlar [40]:

e Yapunm ile ilgili, sozlesme, dokiiman ve kodlarinda, modern metot ve teknikleri

kullanabilme.
* Yapim malzemeleri ve metotlarim degerlendirebilme ve segebilme.
e Modern 6lgiim metotlarmi kullanabilme.
e Basit sistemlerin tasarimint yapabilme.
e Malzeme miktan ve fiyat hesaplayabilme.
e Teknik problemlerin ¢oziiminde bilgisayar kullanabilme.

e Tasarim, yapim ve isin idaresiyle ilgili dokimanlann hazirlayabilme ve

kullanabiime.

e Tasarim, yapim ve bakim igleriyle ilgili ekonomik analiz ve maliyet tahminlerini

yapabilme.
e Her bir proje i¢in, en uygun malzemeler ile yapim tekniklerini belirleyebilme.
e Mesleki etik ve yasal mevzuat ile ilgili prensipleri bilme ve bunlara uyma.

o Temel teknik bilgilerimi, hidrolik, hidroloji, zemin mekanigi, yapi statigi,
planlama, yonetim ve giivenlik gibi konulardaki problemlerin ¢oziimil igin
kullanabilme.

e  Yapit mihendisligi teknolojisi ile ilgili, en az bir teknik konuda, analiz ve

tasarim yapabilme.
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5.2.3 ACCE’nin Insaat Proje Yonetimi Lisans Ders Programlart igin Tleri

Siirdiigii Kriterler

ACCE’nin insaat proje yonetimiyle ilgili lisans ders programlan igin kriterleri
sOyledir (EK B.5) [41}:

A. Program ile ilgili agiklamalar

Ders programimn amact bu disiplin i¢in liderlik roliinii oynayacak bir egitim vermek

olmahdir. Ders programinda, sosyal, ekonomik ve teknik konulara yer verilmelidir.

Ders programu, teknoliji ve yonetim ile ilgili alanlardaki degisim ve yenilikleri
yakalama cabasinda olmali ve giiniin ihtiyaglan olgusiinde strekli yenilenmelidir.
Ders programinin amaci, sektoriin ihtiyaglarma siirekli olarak cevap vermek ve bu

ihtiyaglara paralel olarak kendisini yenilemek olmalidir.
B. Genel olarak ders programi

Bir egitim programinda sektorin ihtiyaglarmi her yoniyle karsilayan derslerin
timiine yer verilmesi giigtir. Bunun, yerine ders programm gelistirilirken en onemli
ve gerekli olan konulara yer verilir. ACCE ‘nin onerdigi egitim programina gore,

dort yitlik bir yapim egitiminde ders kredileri toplam en az 120 olmahdr.
C. Ders programu kategorileri

Tablo 5.2°de goriilecegi tizere, ACCE, insaat proje yonetimi (yapim) egitimiyle ilgili
dersleri bes ana kategori altinda siniflandirmugtir. ACCE ‘nin ileri sundugu bu bes

ana kategorinin, alt bagliklan ve agiklamalar asagida verilmistir.
1) Genel Konular (General Education) ... minimum 15 kredi saat

Yapim islerinde insan ve insan iligkileri onemlidir. Sozlii, yazili iletisim yetenegi iyi

olan, insan iligkilerindeki basarih bireyler, bu disiplin i¢in énemli olmaktadirlar.

Bu kategori, iletisim, sosyal bilimler, insan iligkileri, davrams bilimleri, psikoloji,
sosyoloji, sosyal bilimler, literatiir, tarih, felsefe, sanat, dil bilimleri, politika ile ilgil

konular ve bu kategori kapsamina alinabilecek benzert konulan kapsar.
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Tablo 5.2 ACCE kriterlerine gore ders kategorileri ve minimum kredileri

Currijculum Categories Minimum Academic Credit

1) | General Education ................... 15 semester hours

2) | Mathematics and Science ........... 15 semester hours

3) | Business and Management ......... 18 semester hours

4) | Constructipn Science®............... 20 semestér hours

5) | Construction™ ......................... 20 semester hours
Total Combined Construction Science | 50 semester hours
and Construction*

Subtotal: Prescribed Category Credits 98 semester hours

Other Credit Hours 22 semester hours
(As needed to complete 120 hour
6) | threshold or to meet additional
institutional and program
requirements)

Total ACCE Accreditation Requirement 120 semester hours

2) Matematik ve Temel Bilimler (Mathematics & Science)..minimum 15 kredi saat

Tum muhendislik dallarinda oldugu gibi, matematik ve temel biﬁmler bu disiplin i¢ip
de ¢ok onemlidir. Matematik, istatistik ve bilgisayar bilgisi bu disiplin i¢in 6nemli
konulardir. Ayrica, 6zellikle, yapt malzemeleri, ekipmanlart ve metotlarinin kullanim
ve seciminde, fizik, kimya vb. konularda ki bilgi ve birikime sahip olunmasi

gerekmektedir. Bu kategorinin kapsadigi konular sunlaridir;

Matematik; analitik geometri, matematik hesaplar, lineer cebir, istatistik.

Fizik; fizik, kimya, jeoloji, ¢evre bilimleri.

Diger; genel bilgisayar konulari, programiama vb.

3) Isletme ve Yonetim (Business and Management)...minimum 18 kredi saat

Iyi bir yonetici olabilmek icin, insan ve kaynaklarin yonetimiyle ilgili konularda bilgi

sahibt olunmalidir. Bu kategorinin kapsadigi konular sunlardir;
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Ekonomi; makroekonomi, mikroekonomi, ig ekonomisi vb.

Muhasebe ve Finansman;  genel muhasebe, yonetim muhasebesi,  maliyet

muhasebesi, finansman, ekonomik degerlendirme teknikleri ve uygulamalar:.
Endustriyel konular; insan kaynaklari yonetimi, ig iligkileri, verimlilik vb.

Yonetim; yonetimin temelleri ve fonksiyonlari, i idaresi, organizasyonlar, yatiim

vb.
Diger; gayrimenkul, i hukuku, pazarlama vb.
4) Yapim Bilimleri (Construction Science)...minimum 20 kredi saat

Insaat muihendishgiyle ilgili konulan -tasanm- vb. kapsar. Mimarhk ve ingaat
mithendisligiyle ilgili tasarm agihkli konular bu kategoridedir. Bu kategorivin

kapsadigi konular sunlardir;

Temel tasarim dersleri; statik, dinamik, termodinamik, kati1 cisimler mekanigi,

hidrolik, hidroloji.

Yap: sistemlerinin analizi ve tasanmu; yapisal tasarim, sihhi tesisatlar, mekanik

sistemler, elektrik sistemi, karayollar, drenaj sistemleri.
Tasanim diger; gegici tesisler, armatiirler, kalip, yap1 iskelesi, temeller.

Malzemeler ve diger metotlar; yapt malzemeleri, montaj teknikleri, ekipman segimi

ve bilesenleri, malzemeleri test edilmesi.

Diger; proje gelistirme, fizibilite ¢aligmalar, deger analizi, santiye planlama, yapi
kodlari, gevresel faktorler, santiye dizayn ile mimarlk ve ingaat mihendisligiyle

ilgili diger segmeli dersler.
5) Yapim(Construction)... minimum 20 kredi saat

Bu kategori, ingaat proje yonetimiyle ilgili derslerin yer aldigi, ders programinin en
onemli kategorisidir. Bu kategorideki dersler, Ogrencileri, problem anlama ve
¢ozme, yaraticilik, iletisim, degerlendirme ve strekli 6grenme gibi hususlarda

gelistirmeli ve bu temeller {izerinde iglenmelidir. Sonugta, 6grencilerin bu disiplinle
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ilgili bilgileri almalar yamunda, bu disiplin i¢in 6nemli olan becerileri kazanmalar: da

saglanmalidir. Bu kategorinin kapsadig1 konular sunlardir,

Temel bilgiler; ¢izimler ve sartnameler, s6zlesme evraklar, yapim ile ilgili bilgisayar

uygulamalart.

Maliyet tahmini ve teklif, metraj bilgisi, tcretlendirme, adam-saat hesaplamalari,

thale ve teklif stratejileri.

Yapim stirect; 1§ analizleri, 15¢i saghg ve glvenligi, santiye kayitlar, kalite kontrolii

ve glivencesi, 1§ idaresi, verimlilik.

Proje Kontrol; planlama, is programu, biitge, satin alma, maliyet kontroli, nakit akist

(cash flow) analizleri.

Ozel konular; mekanik, elektrik sistemleri.
Diger; tarihge; is tecriibeleri, segimlik dersler.
6) Diger krediler (other credit(s))

Yukanida verilen bes ana kategorideki derslerin toplamm 98 kredidir. ACCE’nin
onerdigi minimum 120 krediyi tamamlamak igin, gerekli minimum 22 kredilik ders,
yukarida verilen bes ana kategorilerden veya baska konulardan alinarak 120 kredi

saat tamamlanmalidir.

ACCE’nin  6nerdigi bu smuflandirma ingaat proje yonetimiyle ilgili disiplinin
dogasmna uygun diiymektedir. Bu tez kapsaminda bahsedilen konular ile (ozellikle
4 bolimde bahsedilen konular) ingaat proje yoneticileri igin bilgi ve becerileri
aragtirmaya yonelik olarak hazirlanmug olan anket ¢alismasi goz oniine alindiginda,
bu disiplinin; temel bilimler ve matematik, sosyal bilimler, isletme, insaat
miihendisli§i ve insaata ozel proje yonetimiyle ilgili konulanin bir araya gelmesiyle
sekillenmig bir disiplin oldugu ortaya ¢ikacaktir. Nitekim, bu konular, ACCE’nin

onerdigi de ders kategorilerine ters diissmemektedir.
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5.3 A.B.D.’ndeki Insaat Proje Yonetimi Disipliniyle ilgili Lisans Ders Program

Ornekleri

Ders programindan 6rnekler verilirken, Tablo 5.1’de gortaldugu  sekilde
siniflandirdmug  olan  programlan  kapsayacak sekilde, programlardan oOrnekler
verilecektir. Bu dogrultuda, ilk olarak yapim ile ilgili dersleri opsiyon olarak sunan
programlar, daha sonra, yapim miithendisligi (construction engineering), yapim
yonetimi  (construction management) ve yapim mihendisligi ve yOnetimi
(construction engineering & management) ile ilgili programlar, bina yonetimi
(building construction management) programlart ve son olarak teknoloj
programlariyla (construction technology) ilgili ornekler vernlecektir. Fakat
AB.D’ndeki bu programlarla ilgili sayt ve gesitlilik fazla oldugundan ve tez
kapsami icerisinde bitiin programlara yer verilemeyeceginden dolay:, ders
programlarindan ornekler verildikten sonra, gerel olarak A.B.D.’ndeki insaat proje

yonetimiyle ilgili programlar hakkinda elde edilmis olan sonuglar verilecektir.

5.3.1 Insaat Proje Yonetimini Opsiyon Olarak Sunan Lisans Programlar

Bu programlar, Tablo 5.1°de goriilecegi lizerine, mithendislik teknolojisi, insaat
mithendisligi teknolojisi veya ingaat mihendisiigi icerisinde opsiyon olarak
sunulmakta olan programlardir. Bu programlarda genel olarak, insaat mithendisligi,
muhendislik veya teknoloji ile ilgili derslerin yaninda, ogrencilere yapum ile ilgili
(yapim teknolojisi, yapim mihendisligi vb), yonetim ve tasarim dersleri zorunlu ve

segmeli olarak sunulmakta ve 6grencilerin bu alanda uzmanlagmalar: saglanmaktadir.

Ornek olarak, Tablo C.1’de (Ek-C) goriillecegi tizere, Wisconsin Universitesi’nde,
ingaat mohendisli§i igerisinde opsiyon olarak sunulan yapim mihendisligi ve
yonetimi ders programu incelenmistir [44]. Tabloda, seg¢meli dersler; beyaz
kutucuklar igerisinde, zorunlu dersler ise; gri kutucuklar igerisinde verilmistir. Gri
kutucuklar icerisinde ki, derslerin hemen hemen hepsi bu Universitenin ingaat
mithendisligi programinda yer verilen derslerdir. Yapim yonetimi ve mithendisligi
dersleri ise, segmeli dersler olarak sunulmaktadir. Yapim yonetimi ve mithendisligi
opsiyonunu segen Ogrenci, minumum 9 kredi yapim yonetimi (construction
management) ve minumum 12 kredi tasarim mithendisligi (design engineering) ile

ilgili derslerden olmak Gzere, her iki alan i¢in toplam 39 kredilik ders segmelidir.
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Ayrica, yapim mihendisligi ve yonetimi opsiyonu icerisinde ki yapim yonetimi ve
tasarim muihendisligi ile ilgih dersler altinda, bina tari yapilar (building) ve
ulagtirma tiri yapilar (transportation) ile ilgili dersler ayrilms, Ogrencilerin
istedikleri, -bina tiirii veya ulastirma tiiri yapilar- alanda uzmanlagmalarina imkan
saglanmigtir. Wisconsin Universitesi’nde yapim milhendisligi ve yonetimi opsiyonu

altinda sunulan segmeli dersler, EK C.1°de verilmigtir.

53.2 Yapim Miihendisligi (Construction Engineering), Yapim Yonetimi
(Construction Management) ile Yapim Miihendisligi ve Yonetimi

(Construction Engineering & Management) Lisans Ders Programlar

Yukarida ingaat proje yonetimi ile ilgili ders programlarninda, mithendislik tasarim
(construction engineering) ve yonetim agulikli (construction management) egitim
programlarindan bahsedilmigti. Bu iki egitim programi ve ABET ile ACCE’nin ders
programu kriterleri arasindaki farki ortaya koymasi agisindan, aymi Gniversitelerin
biri ABET tarafindan akredite edilmis; yapim mijhendisligi (construction
engineering), digeri, ACCE tarafindan akredite edilmis; yapim yonetimi

(construction management) programlari incelenmistir.

Ik olarak Tablo C.2’de (Ek-C), New Mexico Universitesinin ABET-EAC tarafindan
akredite edilmis, yapim mithendisligi (construction engineering) lisans ders programi
verilmigtir. Tablo C.3’de (Ek-C) ise, New Mexico Universitesinin ACCE tarafindan
akredite edilmis, yapim yonetimi (construction management) lisans ders programi
verilmistir  [45]. Programlara bakildiginda, yapim mihendisligi (construction
engineering) programinda; mithendislik temelli (construction science) derslerinin
agirhgr % 36 iken, yonetim ile ilgili (business & management + construction)
derslerinin agirhgr % 19 ‘dur. Fakat, yapim yonetimi (construction management)
programunda; mihendislik temelli (construction science) derslerinin agirhg % 28
iken, yonetim ile ilgili (business & management + construction) derslerinin agirhg:

% 35 olmaktadir.

Benzer sekilde, Tablo C.4’de (Ek-C), North Dakota State Universitesinin
ABET-EAC tarafindan akredite edilmis, yapim mihendisligi (construction
engineering) lisans ders program verilmistir. Tablo C.5’de (Ek-C) ise, North Dakota

Universitesinin ACCE tarafindan akredite edilmis, yapim yonetimi (construction
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management) lisans ders programu verilmigtir {46]. Programlara bakildiginda, yapim
mithendisligi  (construction engineering) programinda, mihendislik temelli
(construction science) derslerinin agirhgr % 37 iken, yonetim ile ilgili (business &
management + construction) derslerinin agirigt % 21°dir. Fakat, yapim yoénetimi
(construction management) programinda, mihendislik temelli (construction science)
derslerinin aguhigt % 34 iken, yonetim ile ilgili (business & management +

construction) derslerinin agirhg % 32 olmaktadir.

Sonug olarak, biri mahendislik (construction engineering programs), digeri yonetim
(construction management programs) agirlikli bir egitim vermekle birlikte, her iki
programda da yonetimle ilgili derslere ve mihendislikle ilgili derslere belirli

oranlarda yer verilmektedir.

Bu baglik altinda son olarak, North Carolina Universitesinin, yapim miithendisligi ve
yonetimi (construction engineering & management) isimli programi incelenmigtir
[47]. Bu program, mihendislik temelli bir programdir. Nitekim, ABET’in
mithendislik akreditasyon komisyonu (EAC) tarafindan akredite edilmistir.
Miihendislik temelli bir program olmasina karsilik, isminde, yonetim (management)
gectigl i¢in, EAC kriterlerine gore, hem yapim yonetimi (construction engineering)
program kriterlerini, hem de mihendislik yonetimi (engineering management)
program kriterlerini  saglamaktadir. Nitekim, mithendislik agirhikli bir egitim
yapildigi, Tablo C.6 ve Tablo C.7°den (Ek-C) goriilebilir. Tablolara bakildiginda,
mithendislik ile ilgili (construction science) derslerin agirhgt %38 iken, yonetim ile

ilgili (construction + businees & management) derslerin agirhg1 %14 olmaktadir.

Burada dikkat edilmesi gereken Onemli bir husus daha bulunmaktadir. North
Carolina Universitesinin, yaptm miihendisligi ve yonetimi prograrumn 6rnek olarak
alimmasinda, yapim mithendisligi ve yonetimi ile ilgili bir drnedin verilmesi yaminda
bu programda, ogrencilerin iki farkhh alanda uzmanlagmalarina imkan veren iki
secenedin (Tablo C.6; General Construction, Tablo C.7; Mechanical Construction)
sunuldugu gorilmektedir. Nitekim, A B.D.’ndeki ingaat proje yonetimiyle ilgili
programlarda bunun gibi, ingaat miuhendisligi ile ilgili ¢esitli alanlarda 6grencilerin
uzmanlagmalarina olanak veren programlar bulunmaktadir. Bununla ve A.B.D.’ndeki

programlarla ilgili sonuglar 5.3.5. bagligt altinda verilecektir.
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North Carolina Universitesi, yapim miihendisligi ve yonetimi ders programlari
incelendiginde, (Tablo C.6 ve Tablo C.7) genel egitim (general education), temel
bilimler ve matematik (mathematics & science) ve yonetim (construction + business
& management) ile ilgili derslerin toplamlarm, her iki segenek igin (general and
mechanical construction ) 102 kredi olduklari ve benzer dersler olduklar
gorilmektedir. Benzer sekilde, yapim bilimleri (construction science) kategorist
icerisinde yer alan, mihendislik ile ilgili temel dersler (statics, solid mechanics,
dynamics, engineering materials, structural analysis, hydraulics, and thermodynamics
or electrical circuits) her iki segenek i¢in aymdir. Yapim bilimleri (construction
science) igerisinde ki geri kalan dersler ise, genel veya mekanik segeneklerine gore
degisiklik gosteren derslerdir. North Carolina Universitesi, yapim miithendislii ve
yonetimi (construction engineering & management) programinda, genel ve mekanik

segenekleri altinda yer alan dersler agagida verilmistir [47]:

» General Construction Courses
» Construction Surveys,
e Construction Materials,
e Construction Equipment & Methods,
* Soils & Foundations,
e Building Construction,
e Concrete Design,
e Steel Design,
e Building Mechanical & Electrical Systems, Hydrology or Traffic
Engineering.
» Mechanical Construction Courses
¢ Electrical Circuits or Thermodynamics,
e Mechanical Component Strength,
e Conduction & Radition Heat Transfer,
e Building Mechanical & Electrical Systems,
e Air Conditioning & Refrigeration,
e Solar Engineering,
e Energy Conservation in Industry,

e Mechanical Engineering Electives.
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5.3.3 Bina Yonetimi (Building Science / Building Construction Management)

Lisans Ders Programian

Bu programlar, diger programlarin aksine, tamamen, bina tipi yapiar ile ilgili
tasarim ve yonetim derslerinin agirlikta verildigi programlardir. Tablo C.8’de (Ek-C)
Michigan Devlet Universitesi, Bina Yonetimi (Building Construction Management)
ders programu verilmigtir [48]. Derslere bakiddiginda (principles of building
construction management, residential construction materials and methods, building
codes, utility systems, site construction and measurement, real estate principles and
construction finance, land development, residential building projects, commercial
building projects, special topics in building construction management) —ozellikle-

bina tipi yapilarla ilgili derslerin agirhikta oldugu gorialmektedir.

5.3.4 Insaat Proje Yonetimi ile ilgili Teknoloji Programlar1 (Construction

Technology Programs)

Teknoloji programlarmin, yukarida oOrneklerin  verildigi ve benzeri normal
programlardan farki, uygulama agirlikli bir egitim yapilmasidir. Ozellikle, bilgisayar
destekli planlama ve tasanim gibi konularda laboratuar imkanlarimin fazlaca
sunuldugu, uygulama  aguwhkli  egitimin  yapildigt  programlardir.
Nitekim, Tablo C.9 ve Tablo C.10°da (Ek-C) verilen, Alfred State College, yapim
yonetimi mithendisligi  teknolojisi  (construction management enginnering
technology) ve yapim yonetimi teknolojisi (construction management technology)
programlarindaki derslerin, yaklagik, %60 ‘1 teorik, %40’1 uygulamali (laboratuar)
olarak verilmektedir [49]. Bu programlarda, ozellikle, bilgisayar destekli problem
¢Oziimi, siire ve maliyet tahmini, planlama ve proje idaresi gibi konularda laboratuar
imkanlarindan genis olgiide yararlaniimaktadir. Derslere bakildiginda (speech for
engineering technology, engineering technology applications, geological engineering
technology, statistics for engineering technology, economic analysis for engineering

technology) teknolojiyle ilgili dersler goriilmektedir.

Ote yandan, tablolara bakildiginda, yapim yonetimi mithendisligi ve teknolojisi
programunda (Tablo C.9), miihendislik (construction science) derslerinin agirligi; %
31, yonetim (construction + business & management) ile ilgili derslerin agirhg ise;

% 29 olarak gorilmektedir. Yapim yonetimi teknolojisi (construction management



technology) programinda ise (Tablo C.10), miihendislik (construction scince)
derslerinin agirh@; % 29, yonetim (construction + business & management) ile ilgili
derslerin agirhig ise; % 35 olarak gorilmektedir. Her iki programda, yonetim ve
muhendislik dersleri arasinda ¢ok buyik bir fark olmasa da, yapim yonetimi

programinda az da olsa digerine gore yonetim dersleri agirliktadir.

5.3.5 Sonu¢ : A.B.D.’ndeki Insaat Proje Yonetimi Ile Tlgili Lisans Egitim

Programlan Hakkinda

Yukarida, bazi Gniversitelerin ingaat proje yonetimiyle ilgili ders programlarina yer
verilmiy olmakla birlikte, genel olarak programlar incelendiginde, A.B.D.’nde insaat
proje yonetimiyle ilgili egitim programlarinda seceneklerin ¢oklugu ortaya
¢ikacaktir. Nitekim, buraya kadar agiklanan hususlarla birlikte A.B.D.’ndeki insaat
proje yonetimi disipliniyle ilgili egitim programlan hakkinda sonug olarak sunlar

soylenebilir:

1. ABD’nde yapimla ilgili lisans programlarina bakildiginda, teknoloji
programlart ve teknoloji programi olmayan —normal- programlara rastlamak
miimkiindir. Teknoloji programlarinda, diger normal programlara gore uygulama
agirhikli bir egitim verilmekte, ozellikle planlama, tasarim vb. konularda

bilgisayar destekli egitim ve laboratuar uygulamalarina fazlaca yer verilmektedir.

2. Teknoloji programi olsun, olmasin, bu programlar lisans programlan olarak
kargimiza ¢ikmakla birlikte, mithendislik, ingaat mithendisligi gibi programlar

igerisinde ingaat proje yonetimini opsiyon olarak sunan programlar da mevcuttur.

3. Teknoloji programi olsun, olmasin, AB.D.’ndeki ingaat proje yonetimiyle ilgili
egitim programlari genelde, biri, mithendislik temelli ve miithendislik agirlikli bir
egitimin yapildigt yapim muhendisligi (construction engineering, construction
engineering & management), digeri, yonetim aZirlikli bir egitimin yapildig
(construction management, building science, building construction management

etc.) programlar olarak kargimiza ¢ikmaktadir.

4. Insaat proje yonetimi egitimi programlarinda, genel anlamda (her tirli ingaat
mithendisligi yapilarimi kapsayan, genel) yonetim ve mithendislik egitimi veren

programlarin (construction management) yaninda, sadece, bina tiiri ingaat
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mithendisligi yapﬂariyla (building science, building construction management)

ilgili egitim veren programlara rastlamak mtamktndur.

Bir onceki madde de acgiklanan duruma benzer sekilde, lisans e@itim programi
icerisinde, Ogrencileri ¢esitli konularda uzmanlagmalarina imkan veren, bir takim
seceneklerin sunuldugu programlar da mevcuttur. Ornegin, konut tipi yapilar
(residential buildings), ticari yapilar (commercial buildings) segeneklerini sunan
programlann yaminda, degisik tesisat igleriyle ilgili segenekleri sunan programlar;
elektrik (electrical construction), mekanik (mechanical construction) segenekleri
sunan programlar ve bunlarin yaninda, bina, konut tiri dis1 ingaat mithendisligi
yapilantyla ilgili  (heavy construction, transportation) segenekler vb. sunan
programlar mevcuttur. Bununla ilgili ©6rnek egitim programlart asagida
verilmigtir:
» Ferris State University [50]
Construction Management Bachelor of Science Degree (ACCE accreditation)
e Building Construction Technology Concentration
=  Commercial Building Emphasis
»  Mechanical/Electrical/Plumbing Emphasis
» Civil Engineering Technology Concentration
* Highway Emphasis
» Purdue University [51]
Building Construction Management (ACCE accreditation)
e Electrical Construction Management Specialization
e Mechanical Construction Management Specialization
e Residential Construction Management Specialization
» Washington State University [52]
Construction Management (ACCE accreditation)
e Residential aspect of Construction
e Commercial aspect of Construction
e Civil Engineering aspect of Construction
» lowa State University [53]
Construction Engineering (ABET-EAC accreditation)

¢ Building Emphasis
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>

e Heavy/Highway Emphasis

¢ FElectrical Emphasis

s Mechanical Emphasis

Purdue University [S1]

Construction Engineering and Management (ABET-EAC accreditation)
¢ Building Construction

e Heavy/Highway Construction

e Mechanical Construction

e Electrical Construction

North Carolina State University [47]

Construction Engineering and Management (ABET — EAC accreditation)
* General Construction

* Mechanical Construction

Bunlara ek olarak, ¢ift dereceli mezun veren, beg veya alt1 yillik olan programlar

da mevcuttur. Bunlar:

>

A%

Milwauke Muhendislik Okulu (Milwauke School of Engineering); Mimari
Mihendislik  ve Yapum Yonetimi (Architectural Engineering and

Construction Management : Five year - Two degree) [54].

Cincinnati Universitesi (University of Cincinnati); Mimari Mithendislik
Teknolojisi ve Yapim Yonetimi (Architectural Engineering Technology and

Construction Management : Six year — Dual degree) [55].

Nebraska Universitesi (University of Nebraska); Insaat Mihendisligi ve
Yapim Yonetimi (Civil Engineering and Construction Management : Five

year — Dual degree) [56].

Nevada Universitesi (University of Nevada); Insaat Miihendisligi ve Yapim
Yonetimi (Civil Engineering and Construction Management : Five year —

Dual degree) [57].

Washington Devlet Universitesi (Washington State University) ; Yapim

Miihendisligi (Construction Manegement : Five year ) [52].



5.4 Tiirkiye’de Insaat Proje Yonetimi EZitimi

Turkiye’de, ingaat proje yonetimiyle ilgili egitim veren lisans programi yoktur. Bu
disiplinle 1ilgili dersler, ingaat mihendisligi ve mimarhik programlan igerisinde

zorunlu, segmeli derslerle ve yiiksek lisans programlarinda verilmektedir.

Turkiye’de insaat proje yonetimiyle ilgili, tniversitelerin ingaat mihendisligi ve
mimarlik bélimlerinde verilen dersler ve kredileri Tablo D.1°de verilmistir. Dersler
bakildiginda, bircogunun benzer dersler oldugu gorilmektedir. Tirkiye’de, ingaat
proje yonetimiyle ilgili dersler; ekonomi, muhasebe, finansman, planlama, sozlesme
idaresi, yap1 igletmesi, ingaat yonetim, yapt veya ingaat makinalari, santiye teknigi, is

guvenligi, ig hukuku, yapt hukuku vb. derslerden olugmaktadir.

Insaat proje yonetimiyle ilgili dersler, se¢meli, zorunlu ayiwim yapilmadan,
Universitelerin ingaat mithendisligi ve mimarhk boélimleri igerisindeki toplamlarina
gore, Tablo 5.3’de verilmistir. Bu derslerin ortalamalan, insaat mﬁhendishgi lisans
programlarinda 16 kredi, insaat mihendisligi yiksek lisans programlarinda 11 ve
toplamda 22 kredi olmaktadir. Mimarlik lisans programlarmda 11 kredi, yiiksek
lisans programlarinda 21 ve toplamda 19 kredi olmaktadir. Fakat, Turkiye de ki
Universitelerde ingaat proje yonetimiyle ilgili derslerin fakliliklar gosterdigi,
kimilerinde fazla, kimilerinde az oranda ders segeneklerinin  sunuldugu
gorilmektedir. Buna ragmen, ingaat proje yonetiminde, ilgili derslere bakildiginda,

belirli bir potansiyelin oldugunu soyleyebiliriz.

Tablo 5.3’e bakildiginda, ingaat miihendisligi programlarn icerisinde,  lisans
diizeyinde, Akdeniz Universitesi, Dogu Akdeniz Universitesi, Ege Universitesi,
Istanbul Universitesi ve Istanbul Teknik Universitesi’nde agurlikli bir egitim verildigi
gorilmekle birlikte, toplamda Istanbul Teknik Universitesi Yapi Isletmesi uzmanlik
dali en fazla oranda ders segeneklerinin sunuldugu yer olmaktadir. Mimarlik
programlarinda ise, lisans, yitksek lisans ve toplamda Istanbul Teknik Universitesi,
mimarlik 6n plana ¢tkmaktadir. Nitekim, gerek ders kredilerinin toplam: ve derslerin
gesitliligi ~ bakimindan, Istanbul  Teknik  Universitesi, ingaat miihendisligi,
Yapi Isletmesi uzmanhk dah ile Istanbul Teknik Universitesi, Mimarlik; Proje ve

Yapim Yonetimi programi bu alanda, dncii olmaktadir.
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Ornek olarak, Istanbul Teknik Universitesi, yapi igletmesi uzmanhk dali [31], lisans
ve lisansiistii egitimindeki secmeli ve zorunlu dersler, bir lisans programi olarak
disinilmis ve bu dersler, ACCE’nin onerdigi ders kategorilerine gore
Tablo 5.4’de verilmistir. Genel egitim (general education), temel bilimler ve
matematik (mathematics&science) ve ingaat mithendisligi veya mimarhk ile ilgili
tasarim derslerinin yer aldigi (construction science) kategorilerine bakiddiginda, yapi
isletmesi derslerinin yetersiz kaldigi gortlmektir. Fakat, unutulmamasi gereken bu
dersler sadece yapt isletmesi uzmanhk dalyla ilgili derslerdir. Nitekim, ingaat
mithendisligi lisans programinda verilen, ve bu kategorilerle ilgili olan derslerde
hesaba katildizinda ACCE’nin bu kategorilerle ilgili ¢nerdigi dersler ve minimum

ders kredilerinin rahatcga agilacag ortadadir.

Tablo 5.5’de I.T.U. ingaat mithendisligi lisans programu dersleri goriilmektedir [58].
Toplam 150 kredilik derslerin sunuldugu insaat mithendislii lisans programmmn

ACCE Kkategorilerine gore ders kredileri dagihimi soyle olmaktadir:
Genel egitim (General Education - GE); 20 kredi
Temel bilimler ve matematik (Mathematics&Science - M&S); 43,5 kredi.
Genel yonetim ve isletme (Business&Management - B&M); 6 kredi.
Insaat mithendisligi tasarim (Construction Science - CS); 75 kredi.
Insaat proje yonetimi dersleri (Construction - C); 2,5 kredi.
Diger (Bitirme Projesi-O); 3 kredi.

Ingaat mithendisligi dersleri ile, yapi igletmesi uzmanlik dali dersleri birlikte
g6zoniine ahindiginda, genel egitim (general education) igin toplam 20 kredi, temel
bilimler ve matematik (mathematics&science) i¢in toplam 43,5 kredi ve
insaat mithendislii veya mimarhk ile ilgili tasarim derslerinin yer aldig
(construction science) kategori igin, toplam 75 krediye ulagiimakta ve ACCE’nin bu

kategoriler i¢in 6nerdigi minimum ders kredileri rahatga agiimaktadir.

ACCE’nin diger iki ders kategorisi (business&management, construction) ise, insaat

proje yonetimiyle ilgili dersleri barmdirdigindan, bu disiplin i¢in onemli olmaktadir.
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Tablo 5.4. ITU Yap1 Isletmesi Dersleri - ACCE kriterleri karsilastirmas:

ACCE Ders Kategoriler1 ve Minimum

TTU YAPI ISLETMESI

TOPLAM

Kredileri DERSLERI
Insan Iligkileri 3
General Education (min.15 credit) Davranig Bilimlert 3
Yonetimde Yaraticilik 3
Mathematics&Science (min.15 credit) |Engineering Mathematics 3
Economics Economics 3
Business & Principles of
Management Management . ——
(minl8 credit) |Accounting & Finance Fmansal Yonetlm ve
Isletme Finansi 3
Business Law Is Hukuku 3
) . ‘ : Mimari Yapisal Tasarirm | 2.5
Construction Science (min.20 credit) Santiye Teknigi 25
Yapi Isletmesi 25
L Project Time Management
Estimating +. }
Plamning gilcasttoy 3
Scheduling (min.6 Iggagt prosi mmdg 1.5
credit) Bilgisayar I?estekh '
Planlama Sistemleri 3
Cost Management 3
Construction
Accounting & Finance{Muhasebe 31 3
(min.1 credit)
Construction Law|Yap1 Isletmesi Hukuku 25| 5o
(min.1 credit) Contract Administration 31
_ Safety (min.1 credit) |Is Guvenligi 3] 3
Co.nstructlon' Project Management|Professional Construction 52,5
(min.20 credit) (min.3 credit) Management 3 3
Yoneylem Aragtirmast 3
Bina Tasarimi1 Yénetimi 2.5
Insaat Yonetiminde
Sistem Planlama 3
Public Infrastructure
Management 3
Others Project Appraisal 3 26,5
Yapimda Insan Faktorii 3
Toplu Konut ve
Kooperatifgilik 3
Yapi Makinalar Yonetimi| 3
Management Mathematics| 3
min. 120 credit TOPLAM 78,5
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Tablo 5.5 ITU Ingaat Miihendisligi Lisans Ders Programi

Fall Spring
M&S |Mathematics 1 (5) M&S |Mathematics 11 (5)
M&S |Physics 1 (3) M&S {Physics 11 (3)
M&S |Physics I Lab (1) M&S |Physics 1T Laboratory (1)
) Int. to Sci. & Eng. Comp.
First Year M&S |General Chemistry I (3)  |[M&S (Fortran) (3)
M&S {Genl Chemistry I Lab (1) [M&S |Statics (3,5)
CS [Technical Drawing (2) GE  |English Course (3)
Introduction to Comp. & Unrestricted Elective
M&S Inf. Systems (2) GE Course (HSS) (3)
M&S |Ditferential Equations (4) |CS  |Fluid Mechanics (3)
Geology for Civil )
M&S Engineers (3) CS Strength of Materials 11 (4)
CS  [Dynamics (3) CS  |Surveying (3)
Second Year |CS  |Materials Science (3) CS  |Building Materials (2,5)
CS  |Strength of Materials [ (4) |GE |Turkish Course 1 (2)
GE  |Turkish Course I (2) M&S Restrlited Elective Course
(BS) 3)
GE |English Course I11 (3) M&S {Elective Course (BS) (3)
cs Theory of Structures 1 cs Foundation Engineering I
(2.5) (2,5)
CS  |Hydraulics (3) CS [Reinforced Concrete I (2,5)
CS  |Soil Mechanics I (4) Cs ghzory e 1
Third Year Constraction M " G,3)
c | 2’2“55)“‘ fof Vanagemei og | Highway Engineering (2,5)
Earthwork and Railway
CS Engineering (3.,5) CS  |Hydrology (2,5)
. " Restricted Elective Course
CS  |Elective Course (BE) (3) |CS (PD) (2.5)
CS  |Steel Structures I (3,5) 0 Graduation Project (3)
cs Reinforced Concrete I GE History of the Turkish
(2,5) Revolution II (2)
Water Supply and Environ.
CS Sanitation I (2,5) B&M |Labour Law (3)
Restricted Elective Course
Fourth Year |CS t 2
u Water Resources (2,5) CS (PD) (2.5)
B&M [Economics (3) CS  |Elective Course (PD) (2,5)
GE History of the Turkish GE Unrestricted Elective
Revolution I (2) Course (HSS) (3)
Cs Restricted Elective Course

(PD) (2,5)
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Tablo 5.4’de goriilecedi tizere, 1. T.U. yap1 isletmesi, uzmanhk dal igerisindeki genel
isletme ve yonetim (business&management) ile ilgili dersler; finansal yonetim ve
isletme finansi, is hukuku ile ekonomi dersleri olmakta ve bu li¢ dersin toplam
kredisi olan 9 kredi, ACCE’nin bu kategori i¢in 6nerdigi minimum 18 kredinin
altinda olmaktadir. Fakat, bu agik, ozellikle; genel yonetim,isletme ile ilgili derslere,
yer verilerek kapatilabilir. Asil 6nemli olan, ingaat proje yonetimiyle ilgili dersleri
(construction) ele aldigimizda ise, 1.T.U. yap1 isletmesi uzmanbk alaminda bu
kategoriyle ilgili toplam 52,5 kredilik dersler verilmekte ve bu, ACCE’nin bu
kategori igin 6nerdigi minimum 20 kredinin gok Uizerinde olmaktadir. Sonug, olarak,
LTU. yapt isletmesi uzmanlk alanmin, A.B.D.’ndeki bu disiplinle ilgili benzer
egitim programlart gibi, bir lisans programi olarak yeniden yapilandirilmasinda, doért
yillik bir lisans egitimini dolduracak derslere yer verilmesinde buyik bir sikintiyla
karsilagtlamayacag: agikt:r. Nitekim, genel egitim (general education), matematik ve
temel Dbilimler (mathematics &  science), genel yonetim ve isletme
(business&management) ve ingaat muihendisligi,mimarhk tasarim  dersleri
(construction science), bu disiplinin dogasi geregi, insaat miihendisligi, mimarhk,
isletme ve endiistri mithendisligi gibi programlar igerisindeki se¢meli ve zorunlu ders
segenekleriyle kargilanabilir. Geriye kalan ve bu disiplin igin oénemli olan, ACCE
ders kategorileri igerisinde, yapim (construction) olarak gecen, tamamen ingaat proje
yonetimiyle ilgili kategorideki, dersleri ve minimum ders kredilerini ise, I.T.U. yap:

isletmesi uzmanlik alaminda verilen dersler tek bagina fazlasiyla karsilamaktadir.
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6. SONUC

Diinya da ki proje yonetim alanindaki gelisme ve degisimler, her sektort oldugu gibi,
ingaat sektorini de etkilemistir. Nitekim, proje yonetiminin ¢nemini kavramug ve
ingaat sektoriiniin bu alandaki ihtiyaglarim fark etmis olan A.B.D.’nde insaat proje
yonetimiyle ilgili egitim programlart da bu yonde agilmus ve gelistirilmigtir. Bugiin,
bu disiplin, ABD.’nde o kadar c¢ok benimsenmistir ki, bu disiplin,
mesleki (standard occupational classification) ve egitim (classification of

instructional programs) standartlarinda yer almugtir.

Turkiye’de ise bu alanda, heniiz lisans programlant dahi acgilamamus, insaat
sektortinin bu alandaki ihtiyaglari ise, mesleki deneyimler ile, insaat mithendisligi
veya mimarlik lisans programlan igerisinde -yetersiz de olsa- verilen derslerle, bu
disiplinle ilgili egitim veren yiiksek lisans programlarinm agilmasiyla ya da kimi
sertifika programlaniyla karstlanmaya g¢ahigilmaktadir. Bu haliyle, tlkemiz, insaat
proje yonetimi egitiminde A.B.D ’nin ikinci diinya savasi oncesinde ki durumuna
benzemektedir. Sektorel bazda ise, ilk olarak akla gelen planlama dahi, tam
anlamiyla bugiin ya tim fonksiyonlanyla kullamlmamaktadir ya da ihaleleri
alabilmek i¢in, i3 programlarinin  hazirlandi@i  gostermelik bir arag olarak
kullanilmaktadwr. Bu haliyle de, dinya da 1935°li yillarda diisiiniilmeye baslanan,
1960°hh yillarda bilgisayarlarin  gelisimi ve planlama tekniklerinin bilgisayarlara
uyarlanmasiylc onem kazanan planlama bugiin Tiirk Insaat sektoérde kurumsallasma

sirecini surdurmektedir.

Global, politik degigimlerin yagandif, uluslararasi rekabetin yogunlastiz: ve Snem
kazandig: bir dinya da rekabetgi bir ingaat sektoriine sahip olmak ancak, insaat proje
yonetimi alamindaki gelisimleri yakalamakla miimkiin olacaktir. Aksi taktirde, insaat
firmalarimuz, uluslararas: firmalara tageronluk yapmaktan ileriye gegemeyeceklerdir.
Nitekim, emek yogun yapisi itibariyle teknolojik degisimlerin dier sektorler oranla
az yasandig1 ingaat sektorinde, AB.D. ve gelismis olan iilkeler de insaat firmalarinin

ig¢ilik —tageronluk- hizmetlerini terk ederek, insaat proje yonetimiyle ilgili
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hizmetlere yoneldikleri gorillmektedir [59]. Globalizm beraberinde uluslararas:
standartlasmayr ve rekabeti de getirmigti. Bu standartlasma ozellikle kendini
AB.D.nde oldugu gibi mesleklerin ve egitim programlarinin siniflandinimasinda da
gostermektedir. Bu cergeve de, iilkemizde ingaat proje yonetimi ile ilgili hizmetlert
verecek, meslek adamlarimi yetigtiren lisans programlart olmadigindan bu hizmetler:
kimin {stlenecedi sorusu akla gelmektedir. Bu durum, yabanct firmalarin proje
yoneticiligi altinda ingaat firmalarimzin, tageronluk hizmeti vermekten G&teye
gecemeyecekleri tezini kuvvetlendirmektedir. O halde, yapilmas: gereken, dinyada
ki stire gelen degisimleri ve bu degisimlerin insaat proje yonetimi ve egitimi
tizerindeki olast etkilerini izlemek ve bu dogrultuda egitim programlarinda gerekli

duzenlemeleri yapmak olacaktir.

Gunumiizde, rekabet, teknoloji, kalite, verimlilik ve yonetim gibi kavramlar
muhendislik egitimini  etkilemigtir.  2000°li  yillann  mithendislik  egitiminin

kapsayacagi bazt ozellikler ve 6gelerin sunlar olmast dngoriilmustar [27]:

e Mihendislik, bilimsel ve teknik bir alan olmakla beraber sosyal tesebbustiir.
Mihendisler beraber calistiklart kigiler ve toplumla etkin bir iletisim iginde
olmak durumundadir. Insan iligkileri giderek daha fazla 6nem kazanacaktir.
Dolayisiyla ders programlannda teknik konular yanminda niteliksel konular ve

iletisim ile ilgih konular islenmelidir.

e Mihendislik programmn giiglii bir genel egitim ile matematik ve temel bilimler
yam olmalidir. Tlgili alamin mihendislik kuram ve tatbikatim igermelidir ve

biitiin bu konular entegre bir sekilde verilmelidir.

e Tum teknolojilerin Ogretilmesi yerine mithendislik uygulamalarinin  felsefi
tabanina 6zgii konular ve temel mithendislik konulan ogretilmelidir. Geri kalan

teknolojiler siirekli egitim mekanizmasina birakiimalidir.

Goruldugh tzere, mithendislik egitiminde, sayisal agirlikli  mithendislik konularmm
yaninda sosyal konularda onemli olmaktadir. Bunun farkinda olan basta AB.D.
benzeri llkelerde mithendislik egitimi de bu yonde sekillendirilmeye baglanmugtir.
Nitekim, modern miihendislik egitiminde ogrenciye dar acgidan bir teknik becer
kazandirmanin yeterli olmadig: kabul edilmekte ve bugiinin teknolojik toplumunun

egitim felsefesi, asagidaki ilkelerle belirlenmektedir [15]:
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e Teknik, tiim sorunlar ¢ozmemekte ve bir sorunun suf teknik agidan ¢6zimi,

bagka sorunlarin dogmasina yol agabilmektedir.

o Teknik gelisim ve sorunlarn teknik ¢Oziimil, insan ugragi igin yegane Onem

arzeden alanlar degildir.

e Mihendislik egitimi 68rencinin ufkunu genigletmeli ve temel sorunlarin ortaya

atilmasina yardimci olmalidir.

Bu nedenle A B.D. Insaat Miihendisleri Birligi, insaat mithendisligi alaninda yiiksek
ogretim yapan kuruluslara seslenerek, ogrencileri ingaat iglerinin mesleki ve teknik
yonunde oldugu kadar sosyal, ekonomik ve polittk sorunlari tzerinde de iyi
yetigtirmelerini  istemis, yeni ders programlarimin bu agidan hazirlanmasini

Onermigstir [15].

Nitekim, yukanda bahsedilen bu hususlar ozellikle, insaat proje yonetimiyle ilgili
egitim programlart agisindan onemli olmakta ve bu disiplin dogas1 geregi, kendisiyle
ilgili egitim programlar igerisinde, hem sosyal hem sayisal konulari ve dersleri
geniy Olglide barindirmaktadir. Nitekim, insaat proje yoOnetimiyle ilgili lisans
programlari, genel ve sosyal konular, temel bilimler ve matematik, igletme ve
yonetim ile insaat mihendisligi ve mimarlik tasarim konulaniyla ilgili derslerden
olusmakta ve bu disiplinle igili egitim programlarinda soézel ve sayisal konulara

genis Ol¢iide yer verilmektedir.

Ingaat proje yonetimi egitiminde, Turkiye'nin, AB.D.’deki mevcut durumun ve
gelismelerin  ¢ok gerisinde  olmakla birlikte, Tirkiye’de, bu disiplinin egitim
programlarinda yer almast dogrultusunda yapilacaklar, bu alanda Turkiye’deki
mevcut olan durum ve ihtiyaglar g6z Oniine alarak belirlenebilir. Insaat proje
yOnetimi egitimindeki bes ana kategori, (genel egitim, temel bilimler ve matematik,
isletme ve yonetim, tasarmm ile ilgili dersler ve ingaat yonetimi ile ilgili dersler)
ashnda, ilkemizde, farklt bolimler (isletme, endiistri mihendisligi, ingaat
mithendisligi, mimarlik vb.) altinda da olsa iniversitelerimiz de okutulmaktadir.
Dolayistyla, bu derslerin, ingaat proje yonetimi disiplininin ihtiyaglarma cevap
verecek sekilde, bir arada verildigi lisans programlarin agilmasi yolunda, bir
potansiyele sahip oldugumuz unutulmamalidir.  Yapilmas: gereken, ingaat

mithendisligi ve mimarlik tasartm derslerinin yamnda, 6zellikle, ingaat proje
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yonetimi ve igletme-yonetimle ilgili derslere belirli agirhkta yer verilen programlan

acmak olacaktir.

Insaat proje yonetimi egitiminde, Tirkiye’de mevcut olan durum diginda lisans
programlarmma yer verilmesinde, ilk olarak, bu disiplinin dzellikle teknik, mesleki ve
tasarim tarafi olan ingaat mithendisligi veya mimarhk fakilteleri icinde, lisans
programlart olarak agilmalarnn ve bu haliyle, AB.D.’ndeki yapun mihendisligi
(construction  engineering,  construction  engineering&management)  lisans
programlarina benzer sekilde yapilandinimalart ¢ok daha kolay ve kisa stirede
gerceklesebilecek segenek olarak gozikmektedir. Nitekim, yakin oldugu mimarlik ve
insaat mihendisligi disiplinlerinden dahi, Tirkiye’de yeterince ilgi géremeyen bu
programlarin A.B.D.’ndeki baz yapim yoOnetimi (construction management)
programlarina benzer sekilde tamamamen isletme veya diger bolimler iginde
bagimsiz birer program olarak agilmalarinda, Tirkiye’de ¢ok daha buyiik zorluklarla

karsilagilacag: aciktir.

Turkiye’de, ingaat proje yonetimi egitimi programlarina gegiste, A.B.D.’ndeki egitim
programlarim ve oOzellikle de ABET, ACCE (American Counsil for Construction
Education) gibi bu konuda uzman bir akreditasyon kurulusunun onerdigi kriterleri
ornek olarak almak, bu dogrultudaki yolu ve streyi kisaltacaktir. Fakat bu yapilirken,
ozellikle, Turkiye ‘de ki bu disiplinle ilgili mevcut olan durum ile sektdriin bu

alandaki ihtiyaclart goz oniine alinmah ve gerekli adimlar bu yonde atidmalidir.

Sonug olarak, bu disiplinin egitim programlarinda yer almasi ve bu alandaki basar,
Tirk Insaat Firmalarmin ve Tirk Ingaat Sektoriinin basarisina biyiik katkilar

saglayacaktir.

86



KAYNAKLAR

[1]

(2]

[4]
(3]

(6]

[7]

(8]

[]

[10]

[11]

[12]

Yiiksel, O., 1997. Yapi Isletmecilizi ve Benzeri Kavramlar Uzerine,
Tiirkiye Miihendislik Haberleri, 1, 7-10.

Berkdz, S. ve Kanoglu, A., 1993. Construction Management Education in
Turkey, Insaat Miihendisligi XII. Teknik Kongresi, Ankara, 25-27
Mays.

Sorgu¢, D. ve Kuruoglu, M., 2002. Insaat Proje Yonetiminin Hizmet ve
Uygulama Standardi, Maya Basin Yayin, Istanbul.

www.cmaanet.org

Sorgug, D. ve Kuruoglu, M., 1996. Proje Planlama ile ﬂgili Yazihmlarin Etkin
Kullanmm Igin Sistematik Bir Yaklagim, 1. Yap: Isletmesi Kongresi,
Ege Universitesi, Izmir, 18-19 Ekim.

Kuruoglu, M., 2002. Ingaat Sektoriinde Bilgisayar Destekli Planlama Metot ve
Ornekleri, Proje Yonetimi ve Siresel Planlama, 1-4, Caglayan
Basimevi, Istanbul.

Kuruoglu, M., 2002. Insaat Proje Yonetimi : Temel Ilkeler-1, Insaat
Miihendisleri Odasi Istanbul Biilten, 63.

Oglesby, C. H., 1990. Dilemmas Facing Construction Education and Research
in 1990s, Jowrnal of Construction Engineering and Management,
116-1, 4-17.

Sorgug, D., 1996. Deneyimlerim Igignda ITU Yapt Isletmesi Prograrm, L. Yapi
Isletmesi Kongresi, Ege Universitesi, Izmir, 18-19 Ekim.

Carr, R. L., 1997. Engineering and Construction Management : Leadership and
Opportunity, Journal of Construction Engineering and Management,
123-3, 292-296

Rounds, J., 1992. Construction Education: On the Brink, ASC Proceedings of
the 28™ Annual Conference, Auburn, Alabama, USA, April 9-11.

Carty, G.J., 1995. Construction, Journal of Construction Engineering and
Management, 121-3, 319-128.

www.enr.construction.com

Arnodlu, U., Giinay, G., Erkut, H., ve Uygur, M., 1991. Ingaat Sirketlerinde
Organizasyonel Yap:t Modelleri, Insaat Miihendisligi XI. Kongresi,
763-775.

Sorgug, D., 1993. Yap: Isletmesi Ders Notlar I, I.T.U. Insaat Fakiltesi
Matbaas, Istanbul.

87



[16]

[17]
[18]
[19]
[20]
[21]
[22]
(23]

[24]

[25]

[26]

[27]

[28]

[29]

130]

Sorgug, D., 1999. Insaat Miihendisligi Egitimi'nin Temel Ilkeleri ve
Gelismeler, Tiirkiye Miihendislik Haberleri, 402, 36-45.

www.tcdd.gov.tr

www.kgm.gov.tr

www.dsi.gov.tr

www.dpt.gov.tr

www.toki.gov.tr

www.tea-uic.org.tr

Eriskon, A., 2002. Kisisel goriisme.

Insaat Miihendisleri Odasi, 1994-1995. 40 Yilda Insaat Miihendisleri
Odasr’'min Orgiitsel Gelisimi, 7iirkive Miihendislik Haberleri, 375,
Aralik 94-Ocak 95.

Sorgug, D. ve Kuruoglu, M., 2000. Yuklenici Insaat Firmalarinda Planlama
Departmanlariin =~ Durumu  ve  Sorunlart  Agisindan  Yeniden
Duzenleme Onerisi, 1. Yapr Isletmesi Kongresi, Ege Universitesi,
Izmir, 15-17 Haziran, 233-241.

Adem, M., 1994. Bilim ve Egitimde Planlama, Tiirkiye Bilimler Akademisi
Bilimsel Toplanti Serileri-2 : Bilim ve Egitim, TUBITAK, Ankara, 2-3
Aralik, 89-96.

Saatgioglu, O., 1994. 2000’li Yillarda Bilim ve Egitim : Temel ve Uygulamal:
Bilimler, Tiirkiye Bilimler Akademisi Bilimsel Toplanti Serileri-2 :
Bilim ve Egitim, TUBITAK, Ankara, 2-3 Aralik, 173-190.

Ofori, G., 2001. Challenges of Construction Industries in  Developing
Countries : Lessons from Various Countries, [l International
Conference on Construction in Developing Countries : Challenges
Facing The Construction Industry In Developing Countries, Botswana
National Construction Industry Council and CIOB, Botswana,
November 15-17, 1-11.

Sorgu¢, D. ve Karabay, M., 1997, Uluslararas: Insaat Sektoriiniin
Disiplinleraras1 Boyutu, Tiirkiye Mithendislik Haberleri, 387, 30-35.

Mayo, R. E., Defining A Construction Education Research Agenda.
www.ins.itu.edu.tr/yapiis

Sorgu¢, D., 1993. Yap: Isletmesi Ders Notlann I, 1.T.U. Insaat Fakultesi
Matbaas, Istanbul.

WWW.un.org/esa

38



[34]

[33]

[36]

[37]

[38]
[39]
[40]
[41]

[42]

[43]
[44]
[45]
[46]
[47]
[48]
(49]
[50]
(51]
[52]
[53]

[54]

Sorgug, D. ve Kuruoglu, M., 2001. Insaat Isletmelerinde Cagdas Yonetim ve
Degisim Modeli, Istanbul Ticaret Odast Yayin, Istanbul.

Insaat Miihendisleri Odasi Istanbul Subesi, 2001. Panel: Ekqnomik Kriz ve
Ingaat Sektoriine Etkileri, IMO Istanbul Subesi Yayim, Istanbul.

Smallwood, J., 2001. Practicing The Discipline Of Construction Management:
Knowledge and Skills, /. International Conference on Construction
in Developing Countries : Challenges Facing The Construction
Industry In Developing Countries, Botswana National Construction
Industry Council and CIOB, Botswana, November 15-17, 60-70.

Kuruoglu, M. ve Arslan, M., 2002. Tiirkiye de Insaat Proje Yonetiminin Yeri
. Proje Yoneticileri i¢in Bilgt ve Beceriler, Baltkesir Universitesi IV.
Mimarlk Miihendislik Sempozyumu, Balikesir Universitesi, Balikesir,
11-13 Eylil, 519-529.

Random House Webster’s Dictionary

American Heritage Dictionary

www.abet.org

www.acce-hq.org

Abudeyyeh, O., Russell, J., Johnston, D. and Rowings, J., 2000.
Construction Engineering and Management Undergraduate Education,
Journal of Construction Engineering and Management, 126-3, 169-
175.

www.nces.ed.gov/pubs2002/2002165.pdf

www.wisc.edu

www.unm.edu

www.ndsu.edu

www.ncsu.edu

www.msu.edu

www.alfredstate.edu

www.ferris.edu

www.purdue.edu

www.wsu.edu

www.iastate.edu

www.msoe.edu

89



[55]
[56]
[57]
[58]

[59]

www.uc.edu
www.unl.edu
www.unlv.edu
www.ins.itu.edu.tr/insaat

Bon, R., Whither Global Construction.

90



EKLER

91



EK-A
Bilgi ve beceri anketinin sonugclariyla ilgili tablolar ile bu bilgi ve becerilerin
ACCE’nin 6nerdigi ders kategorileri altinda simiflandirildig: tablolar



Tablo A.1 Beceri listesi (ingaat yoneticileri i¢in onemli beceriler : agirliklarina gore)

Sira  Beceriler Agirhik
1 Karar Verme 8,24
2 Planlama 7,83
3 Sorun Cozebilme 7,79
4 Organize Etme 7,45
5 Takim Olusturma 7,42
6  Idarecilik 7,38
7  Liderlik 7,35
8 Kontrol 7,25
9 Inisiyatif Kullanma 7,18
10  Is Bolumii Yaptirma 7,02
11 Motivasyon 6,95
12 Sozli Iletisim 6,93
13 Maliyetlendirme 6,75
14 Teknik Uzmanlhk 6,68
15  Gozetim ve Denetim 6,65
16 Plan Okuma 6,59
17 Yazih Iletisim 6,54
18  Gorigme (Musteri,alt yiklenici vb) 6,41
19 Prosedur Gelistirme 6,35

20  Finansal YOnetim 6,29
21 Verimlilik Olgme 6,25
22 Tahmin Etme 6,23
23 Sayisal (Matematik) 6,19
24 Sosyal Olma 6,02
25  Arastirma 6,00
26  Girisimei Olma 5,94
27  Bilgisayar Kullanabilme 5,86
28  Rapor Yazma 5,80
29  Grafiksel Iletisim 5,50
30  Aplikasyon 5,38
31 Pazarlama 5,22
32 Istatistik 5,18
33 Metra) Yapma 4,69




Tablo A.2 Bilgi listesi (ingaat yoneticileri igin énemli konular : agirliklarina gore)

Sira Beceriler Agirlik
1 Proje Yonetimi 7,85
2 Yonetim 7,70
3  Planlama 7,31
4 Kalite Yonetimi 7,11
5  Maliyet Kontrolii 6,95
6  Toplam Kalite Yonetimi 6,95
7  Verimlilik 6,93
8  Sozlesme Idaresi 6,80
9  Risk Yonetimi 6,76
10 Alt-yuklenici Yonetimi 6,73
11 Maliyet Mithendisligi 6,64
12 Sartnameler 6,62
13 Etik 6,60
14 Yapim Teknikleri 6,58
15  Saghk ve Giivenlik 6,46
16  Finansal Yonetim 6,42
17 Tahmin Etme 6,39
18  Nakit Akig Tahmini 6,38
19 Malzeme Bilgisi 6,30

20  Gorasme Tekniklert 6,29

21  Uluslar aras1 Sozlesme 6,27

22 Yeniden Yapilandirma 6,24

23 Matematik 6,22

24 Ekonomi 6,21

25 Bilisim Teknolojisi 6,17

26 Malzeme YoOnetimi 6,08

27  Gingimeilik 6,05

28 Is Hukuku 6,04

29 Profesyonel Hizmetler 6,03

30 Protfesyonel Hizmetlerin Bedeli 6,01

31 Deger Yonetimi/Mihendisligi 6,00

32  Idare Amirligi 5,98

33 Insan Kaynaklar 5,97
34 Arastirma 5,95
35  Omir Boyu Maliyet 5,79

36  Yapisal Dizayn/Tasanim 5,77

37 Mobilizasyon 5,76
38 Sozlesme Evrak Hazirhg 5,74
39  Satin Alma 5,65
40 Prosedurler 5,64
41  Ticaret Hukuku 5,62

42 Techizat ve Donamm Y06netimi 5,58
43 Halkla Iligkiler ' 5,58

44 Sirketler Hukuku 5,49
45  Cevresel Etkiler 5,45
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Tablo A.2 (devam) Bilgi listesi (insaat yoneticileri igin dnemli konular)

46  Sertifika Egitimi 5,27
47 Borglar Hukuku 5,26
48  Istatistik 5,24
49  Endiistriyel Iliskiler 5,20
50  Musteri Hizmetleri 5,15
51  Sosyoloji 5,13
52 Tasanm 5,11
53 Pazarlama 5,05
54  Cizimler 5,02
55  Endustri Psikolojisi 5,00
56 Metraj Yapma 4,96
57 Topografya 487
58 Mubhasebecilik 4.65
59 Fizik 4,60
60 Isci Sendikalan 4,59
61 Tapu Devri 3,70
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Tablo A.3 ACCE kriterlerine gore ingaat proje yonetimiyle ilgili ders programlarinda
yer verilmesi gereken konular

No Curriculum Topical content
_ |General Education i
1 Communications
2 Ethics
3 Humanities
4 Social Sciences
Mathematics and Science
5 Analytical Physical Science
6 Mathematics and/or Statistics
~ |Business & Management
7 Economics
8 Principles of Management
9 Accounting
10 Business Law
Construction Science . fo T
11 Design Theory (Select one or more from the following options.)
12 Structural Mechanics
13 Electricity
14 Thermodynamics
15 Soil Mechanics
16 Analysis and Design of Construction Systems
17 Civil
18 Electrical
19 Mechanical
20 Structural
21 Building Codes and Standards
22 Construction Graphics
23 Basic Sketching and Drawing Techniques
24 Graphic Vocabulary
25 Detail Hierarchies, Scale, Content
26 Notes and Specifications, Reference Conventions
27 Computer Applications
28 Construction Surveying
29 Survey, Layout, and Alignment Control
30 Site Organization, Development
31 Construction Methods and Materials (including: concrete,
steel, wood, and soils)
32 Composition and Properties
33 Terminology & Units of Measure
3 Standard Designations, Sizes, and Graduations
35 Conformance References and Testing Techniques
36 Products, Systems and Interface Issues
 |Construction '
37 Estimating
38 Types of Estimates and Uses
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Tablo A3 (devam) ACCE kriterlerine gore ingaat proje yonetimiyle ilgili ders

programlarinda yer verilmesi gereken konular

39 Quantity Takeoff

40 Labor and Equipment Productivity Factors

41 Pricing and Price Databases

42 Job Direct and Indirect Costs

43 Bid Preparations and Bid Submission

44 Computer Applications

45 Planning and Scheduling

46 Parameters Affecting Project Planning, to include site, area, owner

and environmental issues

47 Schedule Information Presentation

48 Network Diagramming and Calculations with CPM
49 Resource Allocation and Management

50 Computer Applications

51 Construction Accounting and Finance

52 Cost Accounting and Industry Formats

~
J

Fixed and Variable Costs: insurance, bonding, marketing, general and
administrative expenses

54 Bidding and Procurement Practices

55 Record and Report Practices

56 Capital Equipment, Depreciation, and Expensing
57 Forecasting Costs, Cash Flow Requirements

58 Payment Processes and Time Value of Money
59 Construction Law

60 Construction Contracts, Roles & Responsibilities of Parties
61 The Regulatory Environment and Licensing

62 Lien Laws and the Contractor's Rights

63 National and Local Labor Law

64 Administrative Procedures to Avoid Disputes

65 Safety

66 Safe Practices

67 Mandatory Procedures, Training, Records, and Maintenance
68 Compliance, inspection and penalties

69 Project Management

70 Concepts, Roles, and Responsibilities

71 Project Life Cycle

72 Alternate Delivery Methods

73 Project Control and Quality Control

74 Project Documentation

75 Managing Project Change

76 Labor Relations
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Tablo A4 Bilgi ve beceri anketindeki konularn ACCE ‘nin onerdigi ders
kategorileri altinda siflandirilmasi

Tablo A3 Konular
‘deki sira no.
 |Genel (General Education) - =
1 Tletisim, Goriigme Teknikleri (Commumca‘uons)
2 Etik (Ethics)
4 Endiistri Psikolojisi, Sosyoloji (Social Sciences)
Insan [liskileri
~|Matematik ve Temel Bilimler (Mathematics and Science) =~ =~
5 Fizik (Analytical Physical Science)
6 Matematik, Istatistik (Mathematics and/or Statistics)
Bilisim Teknolojisi
P Genel Isletme ve Yonetim (Business & Management)
7 Ekonomi (Economics)
8 Isletme, yonetim (Principles of Management)
9 Mubhasebe (Accounting)
10 Hukuk : Ticaret, Sirketler, Borglar Hukuku
Musteri Hizmetleri
Idarecilik (Idare Amirligi)
Insan Kaynaklart
Endiistriyel [ligkiler
~ |Ingaat Mithendisligi Konulari (Construction Science)
11 Tasarim (Design Theory)
20 Yapisal Dizayn/Tasarim (Structural)
23 Cizimler (Basic Sketching and Drawing Techniques)
26 Sartnameler (Notes and Specifications)
29 Topografya (Surveying)
30 Mobilizasyon (Site Organization, Development)
31 Malzeme Bilgisi ve Yonetimi ile Yaprm Teknikleri
(Construction Methods and Materials)
: - |Ingaat Proje Yonetimi Konulan (Construction)
37 Tahmin Etme (Estimating)
39 Metraj Yapma
40 Verimlilik (Labor and Equipment Productivity Factors)
42 Maliyet Mithendisligi
45 Planlama (Planning and Scheduling)
46 Cevresel Etkiler
51 Finansal Yonetim (Construction Accounting and Finance)
53 Pazarlama (Marketing)
57 Nakit Akis Tahmini(Forecasting Costs,CashFlow
Requirements)
58 Satin Alma
59 Construction Law
60 Sozlesme Evrak Hazirlig1 ve Sozlesme Idaresi (Construction
' Contracts, Roles & Responsibilities of Parties)
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Tablo A4 (devam) Bilgi ve beceri anketindeki konularm ACCE ‘nin 6nerdigi ders
kategorileri altinda siuflandiriimasi

63 Isci Sendikalar: , Is Hukuku (National and Local Labor Law)
Uluslar arasi Sozlesme

65 Saglik ve Guvenlik (Safety)

69 Proje Yonetimi (Project Management)

71 Omiir Boyu Maliyet (Project Life Cycle Cost)
73 Maliyet Kontroli

Tapu Devri

Teghizat ve Donanim Y 6netimi

Prosedirler

Profesyonel Hizmetler

Kalite Yonetimi ve Toplam Kalite Yonetimi
Risk Yonetimi
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EK-B
A.B.D.’ndeki akreditasyon kuruluslarimin, insaat proje yonetimi lisans diizeyi
ders programlarmin i¢erigiyle ilgili olarak onerdikleri ders programm kriterleri
ile bu akreditasyon kuruluslarindan akreditasyon alms olan insaat proje
yonetimiyle ilgili lisans programlarnn listesi
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EK B.1 ABET-EAC criteria for accrediting engineering programs
Criteria for Accrediting Engineering Programs
I. GENERAL CRITERIA FOR BASIC LEVEL PROGRAMS

It is the responsibility of the institution seeking accreditation of an engineering
program to demonstrate clearly that the program meets the following criteria.

Criterion 1. Students

The quality and performance of the students and graduates are important
considerations in the evaluation of an engineering program. The institution must
evaluate, advise, and monitor students to determine its success in meeting program
objectives.

The institution must have and enforce policies for the acceptance of transfer students
and for the validation of courses taken for credit elsewhere. The institution must also
have and enforce procedures to assure that all students meet all program
requirements.

Criterion 2. Program Educational Objectives

Each engineering program for which an institution seeks accreditation or
reaccreditation must have in place:

(a) detailed published educational objectives that are consistent with the mission of
the institution and these criteria

(b) a process based on the needs of the program's various constituencies in which the
objectives are determined and periodically evaluated

(c) a curriculum and processes that ensure the achievement of these objectives

(d) a system of ongoing evaluation that demonstrates achievement of these objectives
and uses the results to improve the effectiveness of the program.

Criterion 3. Program Qutcomes and Assessment

Engineering programs must demonstrate that their graduates have:

(a) an ability to apply knowledge of mathematics, science, and engineering

(b) an ability to design and conduct experiments, as well as to analyze and interpret
data

(¢) an ability to design a system, component, or process to meet desired needs

(d) an ability to function on multi-disciplinary teams

(e) an ability to identity, formulate, and solve engineering problems

(f) an understanding of professional and ethical responsibility

(g) an ability to communicate effectively

(h) the broad education necessary to understand the impact of engineering solutions
n a global and societal context

(1) a recognition of the need for, and an ability to engage in life-long learning

(1) a knowledge of contemporary issues

(k) an ability to use the techniques, skills, and modern engineering tools necessary
for engineering practice.
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Each program must have an assessment process with documented results. Evidence
must be given that the results are applied to the further development and
improvement of the program. The assessment process must demonstrate that the
outcomes important to the mission of the institution and the objectives of the
program, including those listed above, are being measured. Evidence that may be
used includes, but is not limited to the following: student portfolios, including design
projects; nationally-normed subject content examinations, alumni surveys that
document professional accomplishments and career development activities; employer
surveys; and placement data of graduates.

Criterion 4. Professional Component

The professional component requirements specify subject areas appropriate to
engineering but do not prescribe specific courses. The engineering faculty must
assure that the program curriculum devotes adequate attention and time to each
component, consistent with the objectives of the program and institution. Students
must be prepared for engineering practice through the curriculum culminating in a
major design experience based on the knowledge and skills acquired in earlier course
work and incorporating engineering standards and realistic constraints that include
most of the following considerations: economic; environmental, sustainability;
manufacturability; ethical, health and safety; social, and political. The professional
component must include:

(a) one year of a combination of college level mathematics and basic sciences (some
with experimental experience) appropriate to the discipline

(b) one and one-half years of engineering topics, consisting of engineering sciences
and engineering design appropriate to the student's field of study

(c) a general education component that complements the technical content of the
curriculum and is consistent with the program and institution objectives.

Criterion 5. Faculty

The faculty is the heart of any educational program. The faculty must be of sufficient
number; and must have the competencies to cover all of the curricular areas of the
program. There must be sufficient faculty to accommodate adequate levels of
student-faculty interaction, student advising and -counseling, university service
activities, professional development, and interactions with industrial and professional
practitioners, as well as employers of students.

The program faculty must have appropriate qualifications and must have and
demonstrate sufficient authority to ensure the proper guidance of the program and to
develop and implement processes for the evaluation, assessment, and continuing
improvement of the program, its educational objectives and outcomes. The overall
competence of the faculty may be judged by such factors as education, diversity of
backgrounds, engineering experience, teaching experience, ability to communicate,
enthusiasm for developing more effective programs, level of scholarship,
participation in professional societies, and registration as Professional Engineers.

Criterion 6. Facilities

Classrooms, laboratories, and associated equipment must be adequate to accomplish
the program objectives and provide an atmosphere conducive to learning.
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Appropriate facilities must be available to foster faculty-student interaction and to
create a climate that encourages professional development and professional
activities. Programs must provide opportunities for students to learn the use of
modern engineering tools. Computing and information infrastructures must be in
place to support the scholarly activities of the students and faculty and the
educational objectives of the institution.

Criterion 7. Institutional Support and Financial Resources

Institutional support, financial resources, and constructive leadership must be
adequate to assure the quality and continuity of the engineering program. Resources
must be sufficient to attract, retain, and provide for the continued professional
development of a well-qualified faculty. Resources also must be sufficient to acquire,
maintain, and operate facilities and equipment appropriate for the engineering
program. In addition, support personnel and institutional services must be adequate
to meet program needs.

Criterion 8. Program Criteria

Each program must satisfy applicable Program Criteria (if any). Program Criteria
provide the specificity needed for interpretation of the basic level criteria as
applicable to a given discipline.

Requirements stipulated in the Program Criteria are limited to the areas of curricular
topics and faculty qualifications. If a program, by virtue of its title, becomes subject
to two or more sets of Program Criteria, then that program must satisfy each set of
Program Criteria; however, overlapping requirements need to be satisfied only once.

II. GENERAL CRITERIA FOR ADVANCED LEVEL PROGRAMS

Criteria for advanced level programs are the same as for basic level programs with
the following additions: one year of study beyond the basic level and an engineering
project or research activity resulting in a report that demonstrates both mastery of the
subject matter and a high level of communication skills.

PROGRAM CRITERIA FOR CONSTRUCTION AND SIMILARLY NAMED
ENGINEERING PROGRAMS

Lead Society: American Society of Civil Engineers

These program criteria apply to engineering programs including "construction" and
similar modifiers in

their titles.

1. Curriculum

The program must demonstrate the graduates have: proficiency in mathematics
through differential and integral calculus, probability and statistics, general
chemistry, and calculus-based physics; proficiency in engineering design in a
construction engineering specialty field; an understanding of legal and professional
practice issues related to the construction industry; an understanding of construction
processes, communications, methods, materials, systems, equipment, planning,
scheduling, safety, cost analysis, and cost control; an understanding of management
topics such as economics, business, accounting, law, statistics, ethics, leadership,



decision and optimization methods, process analysis and design, engineering
economics, engineering management, safety, and cost engineering.

2. Faculty

The program must demonstrate that the majority of faculty teaching courses which
are primarily design in content are qualified to teach the subject matter by virtue of
professional licensure, or by education and design experience. The faculty must
include at least one member who has had full-time experience and decision-making
responsibilities in the construction industry.

PROGRAM CRITERIA FOR ENGINEERING MANAGEMENT AND
SIMILARLY NAMED ENGINEERING PROGRAMS

Lead Society: Institute of Industrial Engineers

Cooperating Societies: American Institute of Chemical Engineers, American Society
of Civil Engineers, American Society of Mechanical Engineers, Institute of Electrical
and Electronics Engineers, Society of Manufacturing Engineers, and Society of
Petroleum Engineers

These program criteria apply to engineering programs using management or similar
modifiers in their titles.

1. Curriculum

The program must demonstrate that graduates have: an understanding of the
engineering relationships between the management tasks of planning, organization,
leadership, control, and the human element in production, research, and service
organizations; an understanding of and dealing with the stochastic nature of
management systems. They must also be capable of demounstrating the integration of
management systems into a series of different technological environments.

2. Faculty

The major professional competence of the faculty must be in engineering, and the
faculty should be experienced in the management of engineering and/or technical
activities.
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EK B.2 ABET — EAC tarafindan akredite edilmis ingaat proje yonetimiyle ilgili
lisans programlari

The American University in Cairo
Construction Engineering (BS) (BS) [1997]

Iowa State University
Construction Engineering (BS) ) [1976]

University of New Mexico
Construction Engineering (BS) [1990]

North Carolina State University at Raleigh
Construction Engineering and Management (BS) [1958]

North Dakota State University
Construction Engineering (BS) [1983]

Purdue University at West Lafayette
Construction Engineering and Management (BS) [1984]

Western Michigan University
Contruction Engineering (BS) [2000]

University of Wisconsin-Madison

Construction Engineering and Management Option in Civil Engineering
(BS) [1995]
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EK B.3 ABET-TAC criteria for accrediting engineering technology programs

TECHNOLOGY CRITERIA 2000

Criteria for Accrediting Engineering Technology Programs

It is the responsibility of the institution seeking accreditation of an engineering
technology program to demonstrate clearly that the program meets the following
critena.

GENERAL CRITERIA
Criterion 1. Students and Graduates

An engineering technology program must demonstrate that graduates have:

a. an appropriate mastery of the knowledge, techniques, skills and modern tools of
their disciplines

b. an ability to apply current knowledge and adapt to emerging applications of
mathematics, science, engineering and technology,

c. an ability to conduct, analyze and interpret experiments and apply experimental
results to improve processes,

d. an ability to apply creativity in the design of systems, components or processes
appropriate to program objectives,

e. an ability to function effectively on teams,

f. an ability to identify, analyze and solve technical problems,

g. an ability to communicate effectively,

h. a recognition of the need for, and an ability to engage in lifelong learning,

1. an ability to understand professional, ethical and social responsibilities,

j. a respect for diversity and a knowledge of contemporary professional, societal and
global issues, and

k. a commitment to quality, timeliness, and continuous improvement.

Criterion 2. Program Characteristics

The program must provide an integrated educational experience that develops the
ability of graduates to apply pertinent knowledge to solving problems in the
engineering technology specialty. The orientation of the technical specialization must
manifest itself through program objectives, faculty qualifications, program content,
and business and industry guidance.

CURRICULUM

These criteria specify subject areas and minimum total credit hours essential to all
engineering technology programs. The curriculum must appropriately and effectively
develop these subject areas in support of program and institutional objectives.

Total Credits Baccalaureate programs must consist of a minimum of 124 semester
hours or 186 quarter hours of credit. Associate degree programs must consist of a
minimum of 64 semester hours or 96 quarter hours of credit.

Communications The communications content must develop the ability of graduates
1o

106



a. plan, organize, prepare, and deliver effective technical reports in written, oral, and
other formats appropriate to the discipline and goals of the program,

b. incorporate communications skills throughout the technical content of the
program,

c. utilize the appropriate technical literature and use it as a principal means of staying
current in their chosen technology, and

d. utilize the interpersonal skills required to work effectively in teams.

Mathematics The mathematics content must develop the ability of graduates to apply
foundation mathematics in solving problems in the technical course work. Algebra,
trigonometry, and an introduction to higher-level mathematics constitute the
foundation mathematics for an associate degree program. Integral and differential
calculus constitutes the foundation mathematics for baccalaureate programs.

Physical and Natural Sciences The basic science content can include physics,
chemistry, or life and earth sciences that support program objectives. This
component must include laboratory experiences which develop expertise In
experimentation, observation, measurement and documentation.

Social Sciences and Humanities The social sciences and humanities content must
support technical education by broadening student perspective and imparting an
understanding of diversity and the global and societal impacts of technology.

Technical Content The technical content of a program must focus on the applied
aspects of science and engineering in that portion of the technological spectrum
closest to product improvement, manufacturing, construction and engineering
operational functions. The technical content must develop the skills, knowledge,
methods, procedures, and techniques associated with the technical discipline and
appropriate to the goals of the program.

The technical content develops the depth of technical specialty and must represent at
least 1/3 of the total credit hours for the program. In order to accommodate the
essential mathematics, sciences, communications, and humanities components, the
technical content is limited to no more than 2/3 the total credit hours for the program.

a. The technical content of the curriculum consists of a technical core and the
increasingly complex technical specialties found later in the curriculum. The
technical core must provide the prerequisite foundation of knowledge necessary for
the technical specialties.

b. Laboratory activities must develop student competence in the use of analytical and
measurement equipment common to the discipline and appropriate to the goals of the
program.

¢. Technical courses must develop student knowledge and competence in the use of
standard design practices, tools, techniques, and computer hardware and software
appropriate to the discipline and goals of the program.

d. Capstone or other integrating experiences must draw together diverse elements of
the curriculum and develop student competence in focusing both technical and non-
technical skills in solving problems.

Cooperative Education Cooperative education credit used to satisfy prescribed
elements of these criteria must include an appropriate academic component evaluated
by the program faculty.
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Criterion 3. Faculty

The number and quality of the faculty must be sufficient to provide program
continuity, proper frequency of course offerings, and appropriate breadth of
perspective across the academic discipline.

Qualifications The overall competence and effectiveness of the faculty are
manifested by such factors as formal education, industrial experience, professional
certification, teaching experience, teaching effectiveness, technical currency,
scholarly activity, professional society participation, communication skills,
extracurricular support for student activities, and similar attributes appropriate to the
goals of the program.

Faculty must have educational backgrounds closely related to the fields in which
they teach. A master’s degree in engineering, engineering technology, or an
analytical field closely related to the program is the appropriate terminal degree.
Appropriate professional registration combined with a closely related baccalaureate
degree is acceptable in associate degree programs.

Each faculty member in the program must be technically current and must have at
least three years of industrial experience relevant to the field of instruction and goals
of the program. The program for technical and non-technical professional
development of faculty must be appropriate, well planned, adequately supported, and
effective.

Quantity Each program must have a minimum of one full-time equivalent (FTE)
qualified faculty, plus one FTE additional qualified faculty for each two years of
curriculum offered. If a properly staffed program shares at least 50% of its technical
course work with a second program, the second program must have a minimum of
one FTE additional qualified faculty.

Leadership Each program must have effective leadership through a full-time faculty
member with defined leadership responsibilities for the program.

Responsibility Program faculty must have sufficient responsibility and authority to
define, revise, implement, and achieve program objectives.

Exceptions In some programs there may be faculty members who do not meet the
academic degree or industrial experience qualifications described in this criterion.
Those faculty members must be technically current and must meet the intent of these
criteria through effective contribution to the leadership, educational process, and
goals of the program.

Criterion 4. Facilities

Adequate facilities and financial support must be provided for each program in the
form of:

a. suitable classrooms, laboratories, and associated equipment necessary to
accomplish the program objectives in an atmosphere conducive to learning,

b. laboratory equipment characteristic of that encountered in the industry and
practice served by the program,

¢. modern computing equipment and software, characteristic of that encountered in
the industry and professional practice served by the program,

d. Internet and information infrastructures, including electronic information
repositories, equipment catalogs, professional technical publications, and manuals of
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industrial processes and practices adequate to support the educational objectives of
the program and related scholarly activities of students and faculty.

Criterion 5. Institutional and External Support

Administration The administration must be effective in the:

a. selection, supervision and support of the faculty;

b. selection and supervision of the students,

c. operation of support facilities for faculty and students,

d. interpretation of the college to members of engineering and technical professions
and the public.

Institutional Support Institutional support must include:

a. adequate financial resources and constructive leadership to assure the quality and
continuity of the engineering technology program

b. resources sufficient to attract, retain and provide for the continued professional -
development of a well-qualified faculty

c. sufficient financial and human resources to acquire, maintain, update and operate
facilities and equipment appropriate for the program,

d. procedures for selecting students, advising students , and assuring that alil
graduates have met all curricular requirements,

e. services to assist students in finding employment upon graduation.

Program Advisement An advisory committee representing the organizations that
employ graduates must be utilized to advise the program in establishing, achieving,
and assessing its goals. The committee must periodically review program curricula,
and provide advisement on current and future needs of the technical fields in which
graduates are employed.

Criterion 6. Assessment

Programs must have written goals that focus on developing the attributes described
in Criterion 1, in addition to other program objectives that address the needs of
employers, students, and the institution.

The continuous improvement plan for each program must be functional and effective
in utilizing results of assessment to further the development and improvement of the
program.

Achievement of goals must be demonstrated through a variety of methods, including
student outcomes assessment and employer feedback. Evidence typically consists of,
but is not limited to: student portfolios; student performance in project work and
activity based learning; results of integrated curricular experiences, relevant
nationally-normed examinations; results of surveys to assess graduate and employer
satisfaction with employment, career development, career mobility, and job title; and
preparation for continuing education.

Criterion 7. Program Criteria

Where applicable, each program must satisfy program criteria that amplify these
general criteria and provide the specifics needed for a given discipline. A program
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must satisfy all program criteria applicable to the technical specialties implied in the
program title.

PROGRAM CRITERIA FOR CONSTRUCTION ENGINEERING TECHNOLOGY
AND SIMILARLY NAMED PROGRAMS
Lead Society: American Society of Civil Engineers

Applicability

These program criteria apply to engineering technology programs that include
construction and similar modifiers in their title.

Objective

An accreditable program in Construction Engineering Technology will prepare
graduates with the technical skills necessary to enter careers in construction,
operation and/or maintenance of the built environment and global infrastructure.
Graduates of associate degree programs typically have strengths in the building,
testing, operation, and maintenance of buildings and infrastructure with ability to
utilize basic construction documents to participate in construction activities, whereas
baccalaureate degree graduates are prepared to specify project methods and
materials, perform cost estimates and analyses, and manage construction activities.

Outcomes

Associate degree programs must demonstrate that graduates are capable of:

a. utilizing modern instruments, methods and techniques to implement construction
contracts, documents, and codes;

b. evaluating materials and methods for construction projects;

c. utilizing modern surveying methods for construction layout;

d. determining forces and stresses in elementary structural systems;

e. estimating material quantities and costs; and

f. employing productivity software to solve technical problems.

Baccalaureate degree programs must demonstrate that graduates, in addition to the
competencies above, are capable oft

a. producing and utilizing design, construction, and operations documents;

b. performing economic analyses and cost estimates related to design, construction,
and maintenance of systems in the construction technical specialties;

c. selecting appropriate construction materials and practices; ‘

d. applying principles of construction law and ethics;

e. applying basic technical concepts to the solution of construction problems
involving hydraulics and hydrology, geotechnics, structures, construction scheduling
and management, and construction safety; and

f. performing standard analysis and design in at least one recognized technical
specialty within construction engineering technology that is appropriate to the goals
of the program.
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EK B.4 ABET — TAC tarafindan akredite edilmis insaat proje yonetimiyle ilgili
teknoloji lisans programlan

The University of Akron-Community and Technical College
Construction Engineering Technology (BS) [1985]

Alfred State College
Construction Management Engineering Technology (Btech)
Construction Management Technology (BS) [2001]

University of the District of Columbia-Van Ness Campus
Construction Engineering Technology (BS) [1982]

Fairleigh Dickinson University (Teaneck Campus)
Construction Engineering Technology (BS ConET) [1993]

Florida A & M University
Construction Engineering Technology (BS) [1992]

University of Houston, College of Technology
Civil Technology - Construction Management (BS) [1968]

Indiana University-Purdue University Fort Wayne
Construction Technology (BS) [1981]

Indiana University-Purdue University Indianapolis
Construction Technology (BS) [1995]

Louisiana Tech University
Construction Engineering Technology (BS) [1980]

University of Maine
Construction Management Technology (BS) [1991]

Missouri Western State College
Construction Engineering Technology (BS) [1992]

Montana State University - Bozeman
Construction Engineering Technology (BS) [1974]

Murray State University
Construction Technology Option of Civil Engineering Technology (BS)
[1981]

University of Nebraska-Lincoln at Omaha
Construction Engineering Technology (BS) [1976]

New Jersey Institute of Technology
Construction Option in Engineering Technology (BS) [1978]
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State University of New York at Farmingdale
Construction Management Technology (BS) {2001}

Oklahoma State University
Construction Management Technology (BS) [1977]

Pennsylvania State University, Harrisburg, The Capital College
Structural Design and Construction Engineering Technology (BS)

[1973]

Pittsburg State University
Construction Engineering Technology (BSET) [1979]

Purdue University Calumet
Construction Technology (BS) [1972]

University of Southern Mississippi
Construction Engineering Technology (BS) [1982]

Temple University
Civil and Construction Engineering Technology (BS) [1975]

Texas Tech University
Construction Engineering Technology (BS) [1976]

The University of Toledo
Construction Engineering Technology (BS) [2001]
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EK B.5 ACCE standards and criteria for baccalaureate programs
I. INTRODUCTION
A. Purpose

The purpose of this form is to define the standards and criteria by which those
programs seeking accreditation or re-accreditation by ACCE shall be assessed.
Assessment shall be by peer educators from other programs in concert with
construction practitioners, representatives of the construction industry associations
and organizations, and society at large. Assessment shall occur through an on-site
visitation by a designated team following approval of the self-study requirement
defined in Form 102.

B. Institution and Program Eligibility
To be considered for accreditation, a program in construction education must:

Be located in an institution of higher learning that is legally authorized under
applicable law to provide a program of education beyond that of the secondary level.
Furthermore, in the case of those institutions in the United States, be accredited by
the appropriate regional accrediting agency, and in the case of other countries, be
accredited by the accrediting agency appropriate for its locale, if such exists.

Have been in operation for sufficient time to permit an objective evaluation by
ACCE of its educational program.

Offer a baccalaureate degree program with a major emphasis on professional
construction education.

II. ORGANIZATION AND ADMINISTRATION
A. Institution

The organizational structure of the educational institution should provide a basis for
establishing authority and responsibility, utilizing resources and achieving goals
within the construction education unit. It is expected that the construction education
program functions within the framework established for the educational institution
and is consistent with the institutional mission and assessment procedures. The
administrative function and responsibilities should be accepted and discharged within
the context of appropriate experience, preparation, and commitment.

A successful program will reflect the importance of having strong administrative
leadership based firmly upon specific administrative procedures and policies. Educa-
tional institutional support of the administration of the construction education unit
should accord status within the institution comparable to that of other academic units
of similar size and function with regard to finances, staffing, teaching loads, promo-
tions in rank



and salary, appointment to educational institution policy-making committees,
program priorities, and other academic affairs.

It is recognized that varying types of administrative structures are possible and
acceptable to accomplish the goals of the educational institution. There should exist
a well defined and documented formal organizational structure. Areas of authority
and responsibility must be clearly defined and adhered to. The administrative staff
should be well balanced in all functional areas--e.g., student counseling and advising,
budget management, academic administration, teaching effectiveness, research, and
extension.

For each goal there should be an area of assigned administrative responsibility indi-
cating a commitment by the governing body to achieving that goal. In addition, it
must be determined if the educational institution administration has a generally
positive attitude and support for the program. This should be verified by discussion
with the construction unit administrators and faculty and with all levels of administr-
ation within the educational institution.

B. Construction Unit

The construction education unit must be headed by a qualified administrator who is
knowledgeable and committed to the construction profession and is empowered by
the educational institution with sufficient authority and given sufficient support and
time to accomplish the unit's goals and objectives. The administrator should provide
sufficient leadership and supervision to develop a strong academic construction
education program. To this end the educational institution and the unit administrator
must insure that the total administrative work load is carefully controlled in relation
to the total work load of the administrator. The organizational structure of the con-
struction education unit should be designed to encourage communication, coordina-
tion, and interaction between administrative officers, faculty, students within the
unit, other disciplines, and other educational institutions. The administrative
structure must be sufficiently flexible to make the functional changes necessary to
attain the program objectives. To the extent institution policies permit, the admini-
strator should encourage professional development of faculty through such means as
leaves of absence for gaining professional experience, study and research,
participation in professional organizations, and attendance at professional meetings
and workshops. The administrator and the faculty must cooperate to develop a
construction education program of high quality and establish a structure to facilitate
planning and evaluation for continuous improvement of the total program.

It is important that the construction unit have a well-defined organization in order to
achieve its stated goals and objectives. The effectiveness of the leadership of the
construction unit can be ascertained from the clarity and conciseness of policies and
decision-making relative to curriculum, faculty, students, and facilities. Program
organization must be structured so as to ensure the future capacity of the program to
achieve its purposes.

A construction program can benefit from closely related programs such as architec-
ture, engineering, and business. The use of appropriate courses, the interaction of
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faculty, and the interaction of students are all positive indicators of a valuable and
beneficial relationship with closely related programs.

Experimentation and innovation are encouraged in teaching methods and curriculum.
C. Budget

Financing for the construction unit is an indication of administrative support for the
program. Budget allocations must be compatible with the size of the umit with
respect to students, faculty, and staff. An important indication of institution support
is adequate funding of the program including: competitive salaries, support for
materials and supplies, laboratory facilities and equipment, and other needs of the
program. Adequate budgetary support must be provided to the construction program
by the institution to enable the program to achieve its stated purposes. In addition,
projected resources must be adequate to ensure the capacity of the program to
achieve its planned future goals and objectives.

Relative to the sources of funds to support the construction education program, it is
necessary to determine the extent of non-budgeted funds (soft monies, donations,
etc.) that are used for faculty development, including travel. Non-budgeted funds
should be used to supplement institution funds allocated by the administration rather
than to replace those funds.

III. CURRICULUM
A. Program Description

The purpose of the curriculum is to provide an education that will lead to a
leadership role in construction and to prepare the student to become a responsible
member of society. The curriculum should be responsive to social, economic, and
technical developments and should reflect the application of evolving knowledge in
construction and in the behavioral and quantitative sciences.

The ACCE encourages accredited programs to regularly evaluate current curricula
for and develop new curricula that reflect changing construction technologies and
management trends. Curricula offered by the construction education units must be
consistent with the philosophy and the purposes of both the institution and
construction education unit. The curricular goals of construction programs must be
related to the needs of society and the construction profession.

The ACCE recognizes the autonomy of educational institutions in the matter of
curriculum development, and the levels and designations of the degrees awarded
upon completion of the various programs. At the same time, it is preferred that the
word "Construction" be included in the name of the degree awarded just as other
professional disciplines name the profession in the degree awarded.

The ACCE also recognizes the autonomy of educational institutions in establishing

standards and policies pursuant to acceptance of transfer credits for educational
courses from either accredited or non-accredited institutions.
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B. Curriculum - General Requirements

It is recognized that no construction education degree program can offer every course
or experience which, justifiably, could be suggested for the education of a
Constructor. Further, it may be desirable in some instances to develop curricula in
one or more areas of construction specialization. Such specialties may be developed
as the only program or as part of a multi-option program. It is assumed that each unit
will develop its own program goals and objectives and particular emphasis, and will
prescribe the number of courses for graduation, sequencing of study, course
numbers, and titles.

The curriculum should be designed to accommodate continually expanding
requirements of the profession, advancements in knowledge, and the contributions of
related disciplines. Programs seeking accreditation should strive to provide offerings
that exceed the ACCE Standards and Criteria for Accreditation. Curriculum
planning flexibility in the following subject areas recognizes and encourages
differing emphases by the various construction education units.

A minimum of 120 semester (180 quarter) credit hours is required for accreditation
of United States construction education baccalaureate programs. An equivalent
minimum, as determined by ACCE, is required for accreditation of a non-US
baccalaureate program. Additional credits to meet graduation may be required by the
construction unit or the institution.

C. Curriculum - Category Requirements

The total curriculum should support the goals and objectives of the construction
education unit and meet content requirements within the five major subject
categories listed below.

Where content of a course spans more than a single category or core subject matter,
credit hours may be divided, as appropriate, in order to accurately reflect the course
content. Course titles or identification designations should not be used exclusively in
determination of credit hour distribution. To accurately determine category and core
subject matter credit hour distribution and the inclusion of topical content, programs
must provide a syllabus/outline for each course taught by the construction unit which
includes the course objectives in relation to the program goals and objectives,
instructional methods, and a topical outline. Syllabi/outlines must be presented in a
standard, consistent format.

In addition, programs must provide at the time of the visit:

Copies of individual course syllabi/outlines, textbooks, laboratory manuals and
reference materials used, in order to determine appropriateness, adequacy of
coverage, and currency of texts and other reference materials.

Copies of quizzes, midterm and final examinations, term papers, laboratory reports,

special study assignments, and other measures of student competency which are
representative of student work and not a compilation only of the best work.
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Evidence of any contact the undergraduate students may have with research,
community service and internship or similar professional experiences.

Curriculum Categories Minimum Academic Credit
1)  General Education ................... 15 semester hours

2)  Mathematics and Science ........... 15 semester hours

3) Business and Management ......... 18 semester hours

4)  Construction Science*............... 20 semester hours

5)  Construction® ......................... 20 semester hours

Total Combined Construction Science

and Construction™® 50 semester hours
Subtotal: Prescribed Category Credits 98 semester hours
6)  Other Credit Hours 22 semester hours

(As needed to complete 120 hour
threshold or 1o meet additional
institutional and program requirements)

Total ACCE Accreditation Requirement 120 semester hours

* Construction Science and Construction are separate subject
categories. The minimum aggregate of both Construction Science and
Construction combined requirement 1s 50 semester hours of academic
credit.

D. Curriculum Categories - Subject Matter Requirements

The curriculum must include minimum academic coverage of specific core subject
matter that is essential for a graduate to function effectively in the construction
environment. These core subjects and credit hour minimums are listed below. Core
subject matter credit hour standards which do not comprise a full course shall be
interpreted as proportionate minimum requirements for coverage of the designated
subject material.

1) GENERAL EDUCATION....15 semester hours

It is important that every Constructor's education include appropriate courses in
communications, social sciences, and the humanities. This content should reflect
the needs of the construction industry as well as the philosophy of the educational
institution.

Construction is concerned with people and their relationships. Thus, the ability

to communicate, both orally and in writing, and the understanding of human
behavior are essential assets to the constructor.
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Core Subject Matter Minimum Academic Credit

8 semester hour(s)
Oral and written communication*

Ethics* 1 semester hour(s)

*In addition, oral presentation, business writing and ethics must be
integrated throughout the construction-specific curriculum.

Example courses in this division include:
human relations, psychology, sociology, social science, literature, history,
philosophy, art, language, political science, other appropriate courses.

Exclusions: Courses concerned with physical education or military science do
not fulfill this requirement.

MATHEMATICS AND SCIENCE....15 semester hours

It is essential that every Constructor possess a well-developed concept of
mathematics and physical science. Construction is in part a technical process that
can be best controlled by applying the principles of mathematics, statistics, and
computer science. Furthermore, an understanding of the behavior of the materials,
equipment, and methods used in construction requires knowledge of the laws of
physics, chemistry, geology, and environmental sciences.

Basic scientific, quantitative, and qualitative topics, which provide a foundation for
subsequent technical subjects, are to be considered in this category.

Core Subject Matter Minimum Academic Credit
Analytical:  physical or environmental | 8 semester hours

science

Statistics and/or Mathematics 3 semester hours

Example courses in this division include:

a) Mathematics...analytic geometry, pre-calculus, calculus, linear algebra,
statistics. ..

b) Physical Sciences...physics, chemistry, geology, environmental science

c) Other Sciences...computer science, etc.

Sciences should be analytically based and not descriptive. Courses in computer
sciences, general computer applications, programming, or computer languages are to
be included in this category.

Exclusions: Only mathematics beyond college algebra and trigonometry may be

used for this requirement. Other natural sciences do not fulfill this category
requirement. Courses such as estimating, cost control, and scheduling that adapt the
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use of computers to construction are appropriate for the Construction category, but
cannot be included in this category.

BUSINESS AND MANAGEMENT....18 semester hours

The Constructor is a manager. To be an effective manager, the Constructor must
know how to manage the principal resources of the industry, i.e., people and money.
The Constructor should have a broad understanding of the fundamentals of the free
enterprise system, accounting, finance, business regulations, contract law, labor law,
and marketing.

This category involves fundamental courses to provide a foundation for
contemporary business practices appropriate to applications in construction.

Core Subject Matter

Economics

Principles of Management

Accounting

Business Law

Example courses in this division include:

a) Economics...macro, micro, and labor economics

b) Accounting and Finance... financial accounting, managerial accounting, cost
accounting, finance, economic evaluation techniques and applications

¢) Industrial Relations...personnel management, labor relations, supervision,
productivity

d) Management.. principles of management, business management, industrial
management, organizational behavior, investment

e) Other Business...real estate, business law, marketing, business electives

CONSTRUCTION SCIENCE........... 20 semester hours

The Constructor must have an understanding of the contribution of the design
disciplines' processes. The Constructor must be able to communicate with the design
professionals, and should be capable of participating during the planning phase of
design-build projects. '

Construction sciences and architectural or engineering design topics selected to
facilitate communications with the design disciplines and to solve practical
construction problems are to be considered in this category.

Core Subject Matter Minimum Academic Credit
Design Theory 3 semester hours

Analysis and Design of Construction Systems | 6 semester hours

Construction Methods and Materials 6 semester hours
Construction Graphics 1 semester hour
Construction Surveying 1 semester hour
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Example courses in this division include:

a) Fundamentals of Design Theory.. statics, strength of materials, dynamics,
thermodynamics, soil mechanics, hydraulics, hydrology

b) Analysis and Design of Construction Systems...structural, HVAC, plumbing,
mechanical, electrical, roadways, drainage, utilities

c¢) Construction Design...temporary facilities, rigging, formwork, scaffolding,
foundations; construction surveying; and construction graphics

d) Materials and Methods...construction materials, assembly techniques,
equipment selection, components, and materials testing

e) Other...project development, feasibility studies, value analysis, site planning,
building codes, environmental issues, inspection, basic elements of building
and site design, and architectural or engineering electives

5) CONSTRUCTION........................ 20 semester hours

The construction curriculum category is of vital importance in a quality construction
curriculum. Course material shall cover both office and field activities required by a
project safety program and shall include a cost benefit analysis. All types of
construction should be included.

Curricula topics should address the constructor’s role as a member of a multi-
disciplinary team, the assessment of project risk, and the alternate methods that can
be used to structure the owner-designer-constructor team. Course work will examine
the various roles and responsibilities of project participants throughout a project’s
life and the creative ways that project teams can be assembled.

Fundamental topics to provide an appropriate combination of breadth and depth in
current construction industry practice are to be considered in this category. These
topics should develop skills, which will facilitate advancement of the individual in
the construction profession.

Construction courses should be presented in a manner that encourages problem
definition and solution, creativity, communication, evaluation, and continuous
learning. The knowledge, understanding, and skills gained from prerequisite courses
should be integrated and utilized in subsequent courses.

Core Subject Matter Minimum Academic Credit
Estimating 3 semester hours
Planning and Scheduling 3 semester hours
Construction Accounting and Finance 1 semester hour
Construction Law 1 semester hour

Safety 1 semester hour

Project Management 3 semester hours

Example courses in this division include:

a) Construction Fundamentals.. orientation, drawings and specifications,
contract documents, computer applications in construction
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b) Estimating and Bidding... quantity surveying, pricing, manpower estimates,
bid compilation, bidding strategy

¢) Project Execution... work analysis, safety, field records, quality control and
assurance, job supervision, productivity

d) Project Control...scheduling, project budgeting, purchasing, expediting, cost
control, cash flow

e) Specialty Construction Topics...mechanical, electrical, process plant
construction, roadways
History of Construction...history of the construction process

g) Other construction...work experience, construction electives

6) OTHER CREDIT(S) ......... There are no ACCE minimum hour requirements
beyond the 120 semester hours curriculum total.

E. Curriculum — Required Fundamental Construction Topics

It is recognized that the construction curriculum is an integration of all five
mandatory subject categories and that each institution will use a unique blend of
program and supporting courses to address its objectives within the institutional
environment.

To assure a minimum core of construction principles and practices, each program
must contain fundamental topical content specifically listed in the table below. The
curriculum location and appropriate extent or depth of coverage for each of the
fundamentals is left to the discretion of the program as it fulfills its mission. This list
is to provide guidance for preparing a self-study and to assist visiting teams in their
evaluation of the program curriculum. For purposes of preparing or evaluating a
program’s self study, the following points address Topical Content within the
curriculum:

All topical content must be included within the curriculum.

No quantitative measure is applied to topical content.

Topical content points of evidence can include documentation on tests,
syllabus notations, student papers, projects, or homework assignments.

LI N

Topical content in this chart is organized for ease of reference but is not intended t
imply specific location within a curriculum category or course.

@]

Curriculum Topical content

.....General Education
Communications

Ethics

Humanities

Social Sciences

. Mathematics and Science =
Analytical Physical Science
Mathematics and/or Statistics
‘|Business & Management
Economics
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Principles of Management

Accounting

Business Law

Construction Science ,

Design Theory (Select oyne or more from the following
options.)

Structural Mechanics

Electricity

Thermodynamics

Soil Mechanics

Analysis and Design of Construction Systems (It is the intent of this
requirement to ensure that construction program graduates have, at
minimum, some exposure to all basic systems that may be incorporated
into a building project.)

Civil

Electrical

Mechanical

Structural

Buiiding Codes and Standards

Construction Graphics

Basic Sketching and Drawing Techniques

Graphic Vocabulary

Detail Hierarchies, Scale, Content

Notes and Specifications, Reference Conventions

Computer Applications

Construction Surveying

Survey, Layout, and Alignment Control

Site Organization, Development

Construction Methods and Materials (including: concrete,
steel, wood, and soils)

Composition and Properties

Terminology & Units of Measure

Standard Designations, Sizes, and Graduations

Conformance References and Testing Techniques

Products, Systems and Interface Issues
_|{Construction '

Estimating

Types of Estimates and Uses

Quantity Takeoff

Labor and Equipment Productivity Factors

Pricing and Price Databases

Job Direct and Indirect Costs

Bid Preparations and Bid Submission

Computer Applications

Planning and Scheduling

Parameters Affecting Project Planning, to include site, area, owner and
environmental issues

Schedule Information Presentation

Network Diagramming and Calculations with CPM
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Resource Allocation and Management

Computer Applications

Construction Accounting and Finance

Cost Accounting and Industry Formats

Fixed and Variable Costs: insurance, bonding, marketing, general
and administrative expenses

Bidding and Procurement Practices

Record and Report Practices

Capital Equipment, Depreciation, and Expensing

Forecasting Costs, Cash Flow Requirements

Payment Processes and Time Value of Money

Construction Law

Construction Contracts, Roles & Responsibilities of Parties

The Regulatory Environment and Licensing

Lien Laws and the Contractor's Rights

National and Local Labor Law

Administrative Procedures to Avoid Disputes

Safety

Safe Practices

Mandatory Procedures, Training, Records, and Maintenance

Compliance, inspection and penalties

Project Management

Concepts, Roles, and Responsibilities

Project Life Cycle

Alternate Delivery Methods

Project Control and Quality Control

Project Documentation

Managing Project Change

Labor Relations

F. Distance Learning Courses

Distance learning courses may be incorporated in an accredited construction
education program’s curriculum under the following conditions:

1.

(8]

The Distance Learning Courses will be accepted for transfer credit as
reviewed and accepted by the accredited university programs.

The program standing for initial accreditation or renewal of
accreditation shall display the same kind of distance learning course
material for evaluation as would be displayed for a conventionally
offered classroom lecture or laboratory course; e. g., course syllabus,
textbooks, student work, etc.

Construction specific courses shall be evaluated for content as set
forth in this document.



G. Supporting Disciplines

Construction education programs should include courses from supporting disciplines
that are essential to the general education of the person and which provide basic con-
cepts or skills that are important to the area of specialization. Courses selected from
supporting disciplines should enhance the inter-disciplinary nature of the con-
struction program.

IV.FACULTY AND STAFF
A. Qualifications

In determining the qualitative and quantitative adequacy of the construction
education unit's faculty and staff, various criteria are applied.

Significant emphasis is placed on the qualifications and responsibilities of the
construction faculty.

The faculty should possess appropriate academic qualifications, professional
experience, and pursue scholarly and creative activities essential to the successful
conduct of a baccalaureate level academic program of construction. To ensure that
the construction unit is competitive in seeking faculty members, the educational
institution must provide the faculty with rank, status, salary, and benefits commen-
surate with their educational background and professional experience.

The educational preparation of each faculty member must include study in the areas
for which he has teaching responsibility and include adequate background in the
supporting disciplines from which his area of specialty draws major concepts and
principles.

Evaluation of faculty competence must recognize appropriate professional exper-
ience as being equally as important as formal educational background. Continuing
professional growth of the education faculty is a prerequisite to effective teaching.

In addition, the faculty should actively participate in professional organizations and
community services, and in interpreting construction education to other professions
and to the general public. The size of the construction faculty should be commensu-
rate with the number of courses offered, the number of students enrolled, and the
other responsibilities of the faculty. The faculty should be appropriate to the type of
instruction and comparable to that of the faculty of other academic programs of the
institution. The institution should recognize the total professional responsibilities
and services (in addition to the teaching assignments) of each faculty member.

B. Faculty Work Load

It is important that the faculty work load be distributed fairly. It is recognized that
work load assignment is a difficult process and requires the qualitative judgment of
the administrator. The following factors should be considered in the determination
of a work load: number of lecture hours, number of laboratory hours, number of
separate preparations, class size, availability of teaching assistants, counseling activ-
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ities, administrative activities, committee assignments, extension or continuing edu-
cation commitments, and research activities.

C. Administrative and Technical Staff Support

Administrative and technical staff support should be adequate to sustain fulfillment
of the construction program’s mission and be consistent with the level of support
enjoyed by other program units within the parent institution.

D. Employment Policies

It is recognized that salary may not be a primary motivation or reward for good
teaching. However, it is important that faculty compensation be competitive with
comparable positions in other institutions and industry to insure that quality faculty
and high morale exist. It is expected that construction faculty have some assurance
that adequate financial security is provided.

E. Professional Development

A clearly defined program of professional development is required to maintain a high
level of professional competence. Caution should be exercised to prevent any faculty
member with a strong area of expertise from being given teaching assignments that

limit opportunity to develop other areas of expertise.

Consulting work is desirable and encouraged, provided such activities do not conflict
with normal assigned duties and responsibilities of the faculty member. Admin-
istrative policy should insure that opportunities for professional development are
made available and used by the entire faculty.

F. Faculty Evaluation

A clearly defined program of faculty evaluation is required in order to assure the
maintenance of high quality instruction. These evaluations should be made annually,
and may include student, peer, and/or administrator evaluations.

V. STUDENTS
A. Admissions and Enrollment

It is important that attention be given to the capabilities and professional motivation
of students entering the construction program. It is recognized that no single
criterion for the admission of students can predict the potential for success of the
individual. However, it is generally accepted that established national norms of stan-
dardized tests are of value in predicting academic achievement. Qualifications of stu-
dents admitted to a program in construction education should be comparable with
those of students in other areas of the institution and appropriate to the requirements
for construction education.

Entering students should have academic abilities appropriate to the respective
institution, motivation, and career orientation. Recruitment should be directed
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toward those individuals with high academic achievement and community
involvement, as well as those with defined career goals in construction. Admissions
policies should be directed toward students with the ability and credentials for
successful completion of the curriculum.

If constraints on construction program enrollment exist, such constraints should be
the result of a broad institution policy rather than from the desire for convenient
administration of the program. Recruitment and publicity for the construction pro-
gram should be comparable to other programs of the institution.

B. Academic Progress

There must be an organized system of counseling and professional guidance
available to all students in the construction education program so that their needs,
interests, and abilities are considered in preparing and implementing a plan of study.
The academic advising and counseling procedures should include a close relationship
between the individual student and the construction faculty. A record system should
exist that keeps both the student and advisor informed regarding the student's pro-
gress toward completion of degree requirements.

It is important that academic performance be monitored. High academic a-
chievement should be recognized and rewarded. Low academic achievement should
be detected and appropriate actions taken. This is especially important if the admis-
sions process does not provide for initial screening of students.

C. Extracurricular Activities

Extracurricular  activities provide valuable interpersonal, leadership, and
multidisciplinary team experience. Thus, students should be encouraged to partici-
pate in activities in addition to their academic studies. Such activities should include
involvement with industry-based professional and trade organizations, as well as
with projects that bring students of different disciplines together. The extent of
participation by students in extracurricular activities is an indication of the unity of
the student body and promotes interest in citizenship and professional societies after
graduation.

D. Graduates

A measure of the quality of any academic program is the success of graduates in
practice. Therefore, there must be communication with alumni and periodic follow--
up of graduates.

VI FACILITIES AND SERVICES

A. Physical Facilities.

Physical facilities should be well maintained and organized to accommodate aca-
demic activities such as lectures, discussions, demonstrations, seminars, conferences,

laboratory work, and research. The nature of construction programs imposes a need
for special types of space and equipment to introduce the student to realistic
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construction methods and procedures. It is important that the facilities be arranged to
encourage student and faculty interaction.

Traditional laboratory courses such as drafting, surveying, and material testing may
use facilities developed for the design disciplines. However, it is important that there
also be laboratory facilities for the teaching of construction principles and practices.
There should be facilities for office oriented activities with adequate storage space
for multiple copies of plans and specifications, and facilities for field-oriented
activities such as space for model building and simulations.

B. Library

The library is a critical resource of any educational system. Adequacy of the library
facilities must be shown in the scope and depth of library holdings as related to the
general and professional components in the field of construction. Adequacy should
also be reflected in the acquisition of current publications relative to construction.
There should be evidence of both adequacy and use in the selection of library
materials, and of responsibility for their effective use.

C. Other Services

Appropriate services on campus should be used effectively by the construction
education unit. These include the computer center, audiovisual, placement and
student services, and financial aids.

VII. RELATIONS WITH INDUSTRY
A. Support From Industry

Construction is a practice oriented profession. Therefore, it is imperative that an
advisory committee, consisting of representatives from the construction industry, be
actively involved in an advisory role for the construction program.

The committee should meet at least once a year for the purpose of advising and
assisting the development and enhancement of the program. Although the compo-
sition of the committee should change periodically, there should be provisions to
ensure continuity. The composition of the committee should be representative of the
potential employers of the graduates of the construction program.

B. Support for Industry

There should be an active program of continuing education and research directly
applicable to and in support of the construction industry. The construction program
should maintain continuous liaison with the various constituencies it serves for the
purpose of establishing educational and professional development activities for the

construction industry.

C. Student-Industry Relations
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Communication and participation among faculty, students and the construction
industry should be well documented through industry involvement such as field trips
and speakers for student organizations. Students should actively participate in
activities of construction related organizations, including associations and institutes.
They should also work to obtain construction related experience through
participation in internships and cooperative education programs.

Vill.  RELATIONS WITH THE GENERAL PUBLIC

Accredited programs shall manifest accountable behavior in providing information
for release in any manner to the general public.

A No release is authorized of a program’s term or period of accreditation.

B. No ranking 1s to be implied through linkage to ACCE accreditation.

C. Indication of accreditation status is authorized during any defined term of
accreditation.

D. Institutions should broadly and accurately publish the objectives of the
program, admission requirements, program assessment measures employed
and the information obtained through these assessment measures, student
achievement, the rate and types of employment of graduates, and any data
supporting the qualitative claims made by the program.

IX. PROGRAM QUALITY AND OUTCOME ASSESSMENT

The construction education unit must have an academic quality plan identifying the
process used for the continuous improvement of the construction education program.
This plan will serve as a tool for continual assessment and improvement of the
program and be available in the administrative office for review by the visiting team.

A significant part of any assessment plan is identifying the indicators of academic
quality in construction education programs. Indicators are the measures used directly
related to the constructions program’s goals and are designed to provide reliable data
measuring progress towards meeting those goals. The indicators and respective
metrics shall be clearly stated.

The construction education unit's academic quality plan will form the basis of
empirically assessing the stated outcomes of the program. Assessment input should
be obtained from the unit's constituencies, including students, graduates, employers,
benefactors, the construction industry, and the program planners (faculty, staff, and
administrators).  The plan/process should define the quality assessment cyclic
process.

The planning and evaluation process must contain measurable outcomes; a
systematic means of collecting, quantifying, and analyzing data relevant to those
outcomes; development of conclusions based on the data collected; and program
modifications, when deemed appropriate to improve the program.

The conclusions and inferences drawn from the quality assessment process should
then be incorporated into the academic quality plan. The process will generate a data
profile (composite report of data) to be used in such a manner, as to foster
enhancement of student achievement with respect to the construction education
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program. After each comprehensive quality assessment period, the entire process
should be reviewed and updated with plans for implementation for improvement
recorded and cited.

Adequate resources must be available to the program so that it may structure a
mission statement, goals, and outcomes, which will serve to ensure continual
improvement of the program. In addition, the available resource must support a
systematic means for collecting, quantifying, and analyzing data relative to the unit's
outcome; the formulation of conclusions based on this data; and the making of
appropriate program modifications. A record of revisions identified and incorporated
into the program must be kept and available.

The program planning and assessment schedule must be defined by each institution,
and be consistent with the program's ACCE accreditation schedule.
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programlan

Arizona State University

Del E. Webb School of Construction
College of Engineering & Applied Sciences
Program Accredited to: July 2005

Auburn University

Department of Building Science

College of Architecture, Design and Construction
Program Accredited to: July 2008

Boise State University

Construction Management Program

Department of Construction Management & Engineering
Program Accredited to: July 2004

Bowling Green State University
Construction Management & Technology
Department of Technology Systems
College of Technology

Program Accredited to: February 2005

Bradley University

Department of Civil Engineering & Construction
College of Engineering & Technology

Program Accredited to: July 2005

Brigham Young University
Construction Management
School of Technology

Program Accredited to: July 2007

California Polytechnic State University
Department of Construction Management
College of Architecture & Environmental Design
Program Accredited to: July 2008

California State University, Chico
Department of Construction Management
Program Accredited to: February 2007

California State University, Fresno

Construction Management

Department of Civil & Surveying Engineering and Construction
School of Engineering

Program Accredited to: July 2006



Califorma State University, Sacramento
Construction Management Program Department of Civil Engineering
Program Accredited to: July 2003

Central Missouri State University

Construction Science-Management Technology
Department of Manufacturing & Construction
Program Accredited to: July 2004

Central Washington University

Construction Management

Industrial and Engineering Technology Department
Program Accredited to: July 2003

Clemson University

Department of Construction Science and Management
School of Design and Building

College of Architecture, Arts and Humanities

Program Accredited to: July 2007

Colorado State University

Construction Management

Department of Manufacturing Technology and Construction Management
Program Accredited to: July 2008

East Carolina University
Department of Construction Management
Program Accredited to: February 2005

Eastern Kentucky University
Construction Technology Program
Department of Technology
Program Accredited to: July 2004

Eastern Michigan University
Construction Management

Department of Industrial Technology
Prrogram Accredited to: February 2003

Ferris State University

Construction Technology & Management Dept
College of Technology

Program Accredited to: February 2004

Florida International University
Department of Construction Management
Center for Engineering and Applied Science
Program Accredited to: February 2008
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Georgia Institute of Technology
Building Construction Program
College of Architecture

Program Accredited to: February 2006

Georgla Southern University

Building Construction and Contracting

Allen E. Paulson College of Science and Technology
Program Accredited to: February 2006

Indiana State University

Construction Technology

Department of Manufacturing and Construction Technology
School of Technology

Program Accredited to: February 2003

John Brown University
Construction Management Department
Program Accredited to: July 2003

Kansas State University

Department of Architectural Engineering & Construction Science
College of Engineering

Program Accredited to: February 2004

Louisiana State University
Department of Construction Management
Program Accredited to: July 2005

Michigan State University

Building Construction Management
Department of Agricultural Engineering
College of Agriculture and Natural Resources
Program Accredited to February 2004

Milwaukee School of Engineering

Construction Management

Department of Architectural Engineering and Building Construction
Program Accredited to: July 2003

Minnesota State University Moorhead
Construction Management
Department of Technology

Program Accredited to: July 2004

North Dakota State University

Construction Management and Engineering
Department of Civil Engineering and Construction
Program Accredited to: February 2005



Northern Arizona University

Construction Management Program
College of Engineering & Applied Sciences
Program Accredited to: February 2005

Northern Kentucky University
Construction Technology Management
Department of Technology

Program Accredited to: February 2005

Oregon State University

Construction Engineering Management Program

Department of Civil, Construction and Environmental Engineering
Program Accredited to: July 2008

Purdue University
Department of Building Construction Management
Program Accredited to: July 2007

Roger Williams University
Construction Management Program
School of Engineering

Program Accredited to: July 2005

Southern llinois University,

Department of Construction Management
School of Engineering

Program Accredited to: July 2006

Southern Polytechnic State University
Construction Department

College of Technology

Program Accredited to: February 2003

Texas A & M University

Department of Construction Science
College of Architecture

Program Accredited to: February 2006

University of Arkansas, Little Rock
Construction Management
Program Accredited to: July 2003

University of Cincinnati

Department of Construction Science
OMI College of Applied Science
Program Accredited to: July 2005

University of Florida
M.E. Rinker, Sr. School of Building Construction



College of Design, Construction & Planning
Program Accredited to: July 2003

University of Louisiana at Monroe
School of Construction

College of Pure & Applied Sciences
Program Accredited to: July 2003

University of Maryland, Eastern Shore
Construction Management Technology
Department of Technology

Program Accredited to: July 2008

University of Nebraska

Department of Construction Management
College of Engineering & Technology
Program Accredited to: July 2007

University of Nevada, Las Vegas

Construction Management

Department of Civil and Environmental Engineering
Program Accredited to: July 2004

University of New Mexico

Construction Engineering/Construction Management
Department of Civil Engineering

Program Accredited to: February 2006

University of North Florida
Building Construction Management Program
Program Accredited to: July 2005

University of Oklahoma

Construction Science Division

College of Architecture

Program Accredited to: February 2007

University of Washington

Department of Construction Management
College of Architecture and Urban Planning
Program Accredited to: July 2007

University of Wisconsin-Stout

Construction Program

College of Technology, Engineering & Management
Program Accredited to: February 2005

Virginia Polytechnic Institute and State University
Department of Building Construction



College of Architecture and Urban Studies
Program Accredited to: July 2008

Washington State University
Construction Management Program
School of Architecture

College of Engineering and Architecture
Program Accredited to: July 2003

Wentworth Institute of Technology
Department of Civil, Construction, and Environment
Program Accredited to: July 2007



EK B.7 ABET-TAC convention criteria for accrediting engineering technology
programs

NOTE:

TAC criteria contains two sets of criteria for accrediting engineering technology
programs, one identified as Convention Criteria and one identified as Technology
Criteria 2000 (TC2K).

For general comprehensive reviews occurring during the two years of 2002-03 and
2003-04, institutions may elect to have their programs evaluated under either the
Conventional Criteria or Technology Criteria 2000. When an institution elects to be
evaluated under a particular set of criteria, all programs will be evaluated under that
particular set of criteria. For general comprehensive reviews occurring during 2004-
05 and thereafter, all general comprehensive reviews will be conducted under
Technology Criteria 2000.

CONVENTIONAL CRITERIA
Criteria for Accrediting Engineering Technology Programs
Effective for Evaluations during the 2003-2004 Accreditation Cycle

I. GENERAL CRITERIA

LLA. Program Content and Orientation

LLA.1. Programs must have written goals which are consistent with overall
institutional goals.

These goals must, as a minimum, focus on the student body served, resource
allocation, and other factors directly affecting the program. Articulation of goals
should be accomplished through specification of objectives by which achievement
toward goals can be measured. Programs must demonstrate achievements through
various methods, e g, student outcome assessments, graduate career performance
and employer feedback.

1.A.2. Programs must have plans for continuous improvement. The visiting team will
be looking for evidence which demonstrates implementation of continuous
improvement processes and procedures for each program.

1.A.3. The program content should provide an integrated educational experience
directed toward development of the ability to apply pertinent knowledge to the
solution of practical problems in the graduate’s engineering technology specialty.
ABET requires a high degree of specialization for engineering technology programs
with field orientation rather than task orientation. The technical orientation of
specialization should be manifested by faculty qualifications and course content.

L.B. Program Level and Course Requirements Engineering technology programs may
be accredited at the associate degree level or at the baccalaureate level. Differential
criteria are specified as the minimum course requirements for each level. This section
of the criteria relates to the program performance in producing graduates from
programs meeting minimum course criteria.

[B.1. Accreditable associate degree programs must be characterized by the following
minimums in course requirements:

IB.1.a. A minimum of 64 semester hour credits or 96 quarter hour credits for a two-
year associate degree.



IB.1.b. Thirty-two semester hour or 48 quarter hour credits of technical courses
including technical sciences, technical specialties, and technical electives.

IB.1c. Sixteen semester hour or 24 quarter hour credits of an appropriate
combination of basic sciences and mathematics of the type, level, and subject
coverage specified in these criteria and applicable program criteria. The basic
sciences component must include at least 4 semester hour or 6 quarter hour credits in
areas specified in section 1.C.4.b. below. The mathematics component must include
at least 8 semester hour or 12 quarter hour credits in areas specified in section

I.C.4.c. below. The remainder of the requirement may be met by appropriate course
work in either basic sciences or mathematics. Course work in computer
programming may not be included in the category of basic sciences and mathematics
in satisfying the minimum quantitative requirements.

I.B.1.d. Nine semester hour or 13 quarter hour credits consisting of social sciences
and/or humanities and instruction in written and oral communications appropriate to
the program, of which at least 6 semester hour or 9 quarter hour credits are the study
of communications. Some study in social sciences and/or humanities must also be
included in the total requirement.

I.B.1.e. The balance of the program should be designed to achieve an integrated and
well-rounded engineering technology program. The additional time is available for
the implementation of the educational objectives of the institution and/or individual
as they relate to ensuring adequate educational preparation for the graduate to
function as an engineering technician. This includes the ability to use the computer in
solving technical problems. Additional course work in engineering technology or
related areas will be needed to fulfill such an objective. The institution must address
such needs and objectives in developing the program and its contents.

A maximum of four semester hours or six quarter hours of cooperative education
experience, to enhance the skills of the technician, may be included in this portion of
the curriculum toward meeting the minimum number of credit hours specified in
section 1.B.1.a. above, provided it meets the requirements of section 1.C.7. below.
I.B.2. Accreditable baccalaureate programs must be characterized by the following
minimums in course requirements:

I.B.2.a. A minimum of 124 semester hour credits or 186 quarter hour credits for a
baccalaureate degree.

I.B.2.b. Forty-eight semester hour or 72 quarter hour credits of technological courses
including technical sciences, technical specialties, and technical electives.

[.B.2.c. Twenty-four semester hour or 36 quarter hour credits of an appropriate
combination of basic sciences and mathematics of the type, level, and subject
coverage specified in these criteria and applicable program criteria. The basic
sciences component must include at least eight semester hour or 12 quarter hour
credits in areas specified in section 1.C.4.b. below. The mathematics component must
include at least 12 semester hour or 18 quarter hour credits in areas specified in
section 1.C.4.c. below. The remainder of the requirement may be met by appropriate
course work in either basic sciences or mathematics.

1.B.2.d. Twenty-four semester hour or 36 quarter hour credits consisting of social
sciences and/or humanities and instruction in written and oral communications
appropriate to the program, of which at least nine semester hour or 13 quarter hour
credits are the study of communications and at least eight semester hour or 12 quarter
hour credits are in social sciences and/or humanities.

The remainder of the requirement may be met by appropriate course work in either
area.
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1.B.2.e. The balance of the program should be designed to achieve an integrated and
well-rounded engineering technology program. The additional time is available for
the implementation of the educational objectives of the institution and/or the
individual as they relate to ensuring adequate educational preparation for the
graduate to function as an engineering technologist. This includes the ability to use
the computer in solving technical problems.

Additional course work in engineering technology or related areas will be needed to
fulfill such an objective. The institution must address such needs and objectives in
developing the program and its contents. A maximum of eight semester hours or 12
quarter hours of cooperative education experience, to enhance the professional
development of the technologist, may be included in this portion of the curriculum
toward meeting the minimum number of credit hours specified in section 1.B.Z.a.
above, provided it meets the requirements of section 1.C.7. below. However, no more
than half of the maximum (four semester or six quarter hours) co-op credit may be
counted in the upper division (junior/senior years) of the program.

1B.3. ABET encourages innovative or novel program arrangements. Non-traditional
programs will be evaluated against the above criteria to ascertain that the programs
satisfy the intent of the minimums established.

1.C. Curriculum Elements

The quantitative criteria listed in I.B.1. and 2. above are now discussed as providing
a minimum foundation for the preparation of an engineering technician or
engineering technologist.

1.C.1. Technical Sciences--Subject matter in an engineering technology program has
its roots in mathematics and basic science and carries knowledge further toward
application. Courses are designated to supply the core of technological knowledge
students need in their chosen profession.

The same subject areas are included, with more emphasis on application than the
“engineering science” of an engineering program.

1.C.2. Technical Specialties

I.C.2.a. Technical Skills and Techniques ---These are courses in which the student
would acquire the necessary skills and knowledge of appropriate methods,
procedures, and techniques, such as graphics, problem solving, processes,
construction techniques, instrumentation techniques, production methods, field
operations, plant operations, safety, and maintenance. Technology laboratory
manuals, experiments, projects, and activities should clearly reflect the orientation of
the program toward the education of the student in the modern techniques of applied
design, construction, operation, maintenance, testing, and some production
processes. Among courses requiring laboratory work, sufficient written
documentation of that work (such as formal reports, technical briefs, and engineering
logbooks) is required to ensure that students become competent in communications.
The documentation should be graded with respect to both technical content

and writing skills.

I.C.2.b. Technical Design Courses ---- These are courses in practice-oriented
standard design applied to work in the field, such as construction, in which studeits
acquire experience in carrying out established design procedures in their own areas
of specialization. The key to this type of technical design lies in the fact that the
courses would follow established design concepts developed by engineering and that
there would be prime emphasis on standard design procedures and practices. Many
of these design methods have already been included in handbooks or standard
computer methods for various branches of engineering. These courses would require
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an understanding of the application of mathematics and science, for example, to such
activities as air conditioning systems design, duct design, piping design, amplifier
design, computer component and circuit design, plant layout, materials handling
operations, and/or civil engineering technology applications such as road design.

I.C3. Technical Electives ---Technical electives include any related technical
courses which support the student's career interest (e.g., electronic circuits for a
student in mechanical engineering technology).

1.C.4. Basic Sciences and Mathematics

I.C.4.a. Allocations within this group between basic sciences and mathematics will
depend partly upon the specific program needs. For example, electronics might
require a higher fraction of the total in mathematics than environmental engineering
technology, which may have a greater basic sciences requirement. Courses in
computer programming may not be included in the category of basic sciences and
mathematics in satisfying the minimum quantitative requirements.

I.C.4b. Basic Sciences --- In a study of science, the objective is to acquire
fundamental knowledge about nature and its phenomena. Toward this end, the
courses should emphasize the understanding, measurement, and quantitative
expression of the phenomena of nature. Laboratory work, including experimentation,
observation, and accurate measurement, is a required part of the study of physical
science. The basic sciences component of an engineering technology program may
include physics, chemistry, and the life and earth sciences in accordance with
spectfic program needs.

1.C.4.c. Mathematics

LC4.c(1). College algebra is the normal beginning point for the study of
mathematics in engineering technology programs, and is the basis for the specified
minimum mathematics credit and competence requirements. (See sections I.B.1.c.
and I.B.2.c. above.) Program requirements should include carefully selected topics,
suited to the individual program, from algebra through trigonometry to higher levels
of mathematics. Competence in the application of algebra and trigonometry to
problem solving must be demonstrated in appropriate technical courses.

1.C.4.c.(2). In baccalaureate programs, particularly, the study of the concepts of
calculus must be included in the program to ensure that students are professionally
literate. Upper-level technical courses must include applications of calculus in
technical problem solving where appropriate in the curriculum.

L.C.4.c.(3). Study of the concepts of calculus must also be included in associate
degree programs unless alternative subjects in mathematics beyond algebra and
trigonometry are specified in the appropriate specific program criteria as developed
by the professional societies and approved by ABET. (See section I1. below.)

L.C.5. Communications, Humanities, and Social Sciences

1.C.5.a. Communications --- Good oral and written communications are considered
by ABET to be a necessary achievement of a college graduate. Technically trained
individuals should not be considered educated regardless of the depth of their
technical capability if they cannot communicate, both orally and in writing, their
technical findings, thoughts, and philosophy to others around them. Since it is by
practice that the real importance of a specific aspect of educational endeavor is
demonstrated to the student, a good technical educator will insist that reports be neat,
grammatically correct, and lucid. It must be evident to the visiting team that
graduates are proficient in the use of the English language and have developed the
ability to communicate ideas and understand those of others. Course work in English
composition, including both written and oral presentation, literature, and especially



technical writing, is appropriate for meeting the quantitative requirement. Moreover,
the visiting team will be looking for evidence that both oral and written
communications have been taken into account in the review and evaluation of
student technical work.

L.C.5.b. Social Sciences/Humanities --- It is important that the student acquire an
appreciation and understanding of our rich cultural heritage, the complexities of
interpersonal relationships, and understanding of the interrelationship between
technology and society, and a system of values essential for intelligent and
discerning judgments. There will be variation in the specific courses offered in this
general area from institution to institution. This by no means minimizes the
importance of these courses to broaden the student in the general education area.
Skill courses such as physical education or military drill do not qualify as social-
humanistic studies.

1.C.6. Computer Competency --- Engineering technicians and technologists are
dependent upon the computer to effectively perform their job functions. It is
therefore essential that students acquire a working knowledge of computer usage.
Instruction in applications of software for solving technical problems and student
practice within appropriate technical courses is required for all programs.

Additionally in Baccalaureate degree programs, instruction must be included in one
or more of the computer languages commonly used in the practice of engineering
technology. Following formal instruction or demonstrated proficiency in computing
skills, baccalaureate students should gain experience using programming skills in
technical courses to an extent appropriate for the discipline.

1.C.7. Cooperative Education Experience --- TAC of ABET does not separately
identify cooperative programs. However, flexibility in the development of
appropriate work experiences, such as a formal cooperative program, as part of an
engineering technology program is encouraged. Work experience components will
be evaluated as part of the evaluation of an entire engineering technology program,
but credit for work experience may not be counted toward the minimum credit hour
requirements in the categories prescribed in sections 1. B.1.b. through d. or LB.2.b.
through d. Cooperative course credit may be included in the balance of the program
as specified in sections 1.B.1.e. and 1.B.2.e. Where cooperative education experience
is counted toward meeting the minimum total number of credit hours specified in
IB.1.a. or IB2.a. above, the cooperative education experience must include an
appropriate academic component such as a seminar or written formal report
addressing the experience and the educational benefits derived therefrom. This
academic component must be graded by the faculty of the department responsible for
the program's technical content. Material relating to the academic component must
be provided for the visiting team's review. (See section II1.B.1.c.9.)

1.C.8. Remedial Work --- Remedial courses, designed to remove deficiencies in the
background of entering students, are inherently at a level lower than expected in
college credit work. Such courses, particularly in the areas of mathematics and
communications, are not to be used to meet the minimums in curricular content
requirements.

I.D. Technical Currency

In engineering technology programs, technical currency is important and must be
assured by such means as a competent and inquisitive faculty, an active industrial
advisory committee, an adequately funded budget which encourages continuing
faculty development, and a modern library collection with an adequately funded
program for continuous renewal. Positive procedures must be established and closely
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monitored to safeguard against technical obsolescence. These procedures should be
described in the self-study questionnaire and demonstrated to the evaluation team
during the visit.

LE. Arrangement of Baccalaureate Programs

LE.1. Some baccalaureate engineering technology programs have been developed
using a single continuous four-year curriculum structure; others are organized on a
“two plus two” or a “three plus one” plan wherein upper level studies are added to
associate-degree-level work to form a baccalaureate degree program. The latter
arrangement provides a specific associate degree exit with a concomitant job
opportunity and also allows students the possibility of continuing their education
toward a baccalaureate degree. The post-associate degree portions of the
baccalaureate programs, hereafter referred to as upper-division-programs, vary
considerably depending upon objectives. Some focus on continuation of the
associate degree technical specialty whereas others are deliberately broader and may
be considered interdisciplinary engineering technology programs. Considering the
variety of legitimate local circumstances that may apply, these plans as well as others
are acceptable if the total baccalaureate program reflects adequate work beginning at
the freshman level and extending through the senior-level courses.

LE2. Upper-division programs generally accept students from TAC of ABET
accredited associate degree programs. Students from non-accredited associate degree
programs should have appropriate validation of their work. It is expected that those
students with deficiencies in their background preparation for the upper-division
programs will be required to remove those deficiencies. In all cases, the accreditation
process 18 intended to ensure that the graduate has achieved a level of competence
expected in a baccalaureate program. Equivalence of courses and equivalence of
credit hours must be determined by the receiving institution.

LE3. For those upper-division programs that continue the technical specialty, the
courses should be structured on a “building block™ basis, i.e., the advanced courses in
the technical specialty should have as prerequisites the technical courses including
mathematics from the associate degree program.

These courses should obviously demonstrate a greater degree of sophistication and
theory than those in the associate degree program.

LE.4. For the “interdisciplinary” upper-division program, the technical courses must
be designed with the student's academic background in mind. That is, it would be
expected that a technical course at the junior level would cover more material and
utilize greater mathematics content than a similar course at the freshman level in a
specialty area. The “interdisciplinary” program must be clearly identified with an
appropriate title.

LE.5. Under no circumstances should an upper-division program that is
predominantlymanagement oriented be considered an engineering technology
program, nor should two associatedegree programs back-to-back be considered for
baccalaureate accreditation.

LF. Faculty

This section of the criteria relates to the technical faculty members' adequacy in
credentials, numbers, and competence. The technical faculty, which may be the
single most important factor in an educational program, will be evaluated
individually and as a whole. For those programs which incorporate evening or off-
campus offerings, the evening and off-campus faculty members are considered as
part of the overall program faculty and must satisfy the provisions of this section of

141



the criteria. Strong programs will have technical faculty members whose
qualifications exceed what is described here as “basic credentials.”

LF.1. Each program must have appropriately qualified technical faculty members.
Basic credentials are prescribed to assure the program is appropriately quantitative in
nature and includes proper engineering and industrial emphases. A technical faculty
member who has the following qualifications is viewed as having basic credentials
with regard to technical competence, degree level, and industrial experience. Basic
credentials consist of three years of relevant industrial experience and one of the
following:

[F.l.a. A master's degree in engineering or engineering technology, which is
considered as the appropriate terminal degree.

LF.1.b. A master's degree in a closely related field if the degree is primarily
analytical and the subject clearly appropriate, e.g., a degree in physics for certain
areas of electronics.

LLF.1.c. Professional registration and a master's degree.

LF.1.d. For associate degree programs only, professional registration.

LF.2. In exceptional cases there may be technical faculty members who satisfy the
intent of the above minimums without literally satisfying the criteria. TAC of ABET
may recognize these exceptions if the institution convincingly demonstrates the
equivalence.

LF 3. Technical faculty members not satisfying paragraph 1 must have at least a
bachelor's degree in an appropriate science or engineering-related field. Faculty
members teaching the technical skills courses are not required to have advanced
degrees but are expected to be artisans or masters of their crafts. However, they
should represent only a small fraction of the total engineering technology faculty.
LF.4. The number of faculty members needed in a program depends on the number
of students in the program, the portion of students in evening or co-op programs,
other duties assigned to the technical faculty and the teaching support the program
receives from related programs. The number of faculty members must be great
enough to provide a breadth of perspective, program continuity and proper frequency
of course offerings. In establishing the Full-Time Equivalents (FTE) listed below,
faculty members whose primary commitment is to a program count fully for that
program unless the institution chooses to divide their time between programs. No
single faculty member can total more than one FTE, even if an overload is carried for
extra compensation.

LF.4.a Each associate degree program must have at least one faculty member with
basic credentials whose primary commitment is to the program and a total of at least
two FTE faculty members.

LF.4.b. Each baccalaureate degree program must have at least two faculty members
with basic credentials whose primary commitment is to the program and a total of at
least three FTE faculty members.

LF.4.c. Each upper-division only baccalaureate degree program must have at least
one faculty member with basic credentials whose primary commitment is to the
program and a total of at least two FTE faculty members.

LF.4.d. Closely related programs often share faculty members, facilities, and courses
which enable them to satisfy the intent of paragraphs a. through c. with fewer faculty.
Programs may be recognized as closely related if they share administrative and
support services and if at least 50 percent of the technical courses are common. Each
dependent closely related program must have at least one additional faculty member
with basic credentials whose primary commitment is to the program.
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LF.4.e 1If an institution convincingly demonstrates that breadth of perspective,
program continuity, and proper frequency of course offerings are provided by
alternate means, exceptions to items a. through c. may be considered.

LF.5. Not only does a technical faculty require minimum numbers to adequately
carry out its task, the group also must have balance, variety, and overall strength. For
an associate degree program at least one-half of the FTE faculty must have basic
credentials. For a baccalaureate degree program at least two-thirds of the FTE faculty
must have basic credentials.

LF.6. Engineering technology education emphasizes problem solving, laboratories,
and technical skills. A sufficient number of faculty members are required to give
adequate attention to each student in this environment. The student-faculty ratio
depends on the nature of the program and courses, but should not exceed the
institutional ratio in science-related areas. Student-faculty ratios for non-technical
studies should follow normal institutional patterns.

LF.7. Each accredited program must have a full-time faculty member assigned as
department head, program coordinator, or similar term designating leadership
responsibility. This faculty member should have basic credentials.

LLF.8. The overall competence and effectiveness of faculty members may be judged
by such factors as the level of academic achievement; the diversity of their
backgrounds; the extent to which they further their own education in relevant areas;
industrial experience; teaching experience; being technically current; interest in and
enthusiasm for improving instruction; involvement in laboratory development;
publication and other scholarly activities; active participation in professional and
scientific societies, favorable evaluations from students, graduates, and peers; the
ability to communicate effectively in English, exemplary ethical and professional
behavior; and involvement with students in extracurricular activities. A master's
degree is viewed as the appropriate terminal degree.

LF.9. The field of technology is changing rapidly. Thus, the currency of material
being taught and the people teaching the material are of paramount concern to TAC
of ABET. Faculty members must maintain current knowledge of their field and
understanding of the tasks industry expects technicians and technologists to perform.
Faculty members normally remain current by active participation in professional
societies; reading the literature; continuing education; applied research; consulting
and periodic return to industry. The institution should have a well-planned,
adequately funded, and effective program for the professional development of its
faculty.

LF.10. Many factors may prevent an institution with accredited programs from
changing its faculty composition to satisfy the requirements which were initially
implemented in 1990-91. Programs continuously accredited since 1989-90 with
employment constraints that prevent present full compliance with section LF. of the
ABET criteria, may be accreditable if it is demonstrated that present engineering
technology faculty members are technically current and that faculty members hired
since 1990-91 hold the basic credentials specified in section LF.1.

L.G. Student Body

This section of the criteria relates to the admission of students, school policy on
scholastic work, and the adequacy of operations for student advising, selective
retention, and application of graduation requirements.

LG.1. Entrance requirements should include high school graduation or the
equivalent.
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1.G.2. Institutional policies and procedures on credit for scholastic work (including
transfer credit), retention, probation, and graduation must ensure that all graduates of
a program accredited by TAC of ABET meet these criteria in addition to satisfying
all program and institutional requirements. 1.G.3. Proper academic advising must be
provided to ensure that students are adequately prepared to meet the requirements of
the program.

1.G.4. The institution must maintain up-to-date admissions and academic records for
all students and graduates.

L.G.5. Adequate placement services must be available to assist graduates in seeking
employment.

1. H. Administration

The administration should demonstrate effective leadership and satisfactory support
for engineering technology. The following factors relate to this provision.

LH.1. A capable faculty can perform its functions best in an atmosphere of good
relations with the administration. This requires good communication between faculty
members and administrators, and a mutual concern with policies that affect the
faculty.

LH.2. The college administration should have four basic roles: selection, supervision,
and support of the faculty; selection and supervision of the students; operation of the
facilities for the benefit of the faculty and students; and interpretation of the college
to members of the profession and to the public.

IH3. In performing many of these functions, the administrators should not operate
alone, but should seek advice from individual faculty members, faculty committees,
and special consultants.

LH.4. Each program in engineering technology must have an identifiable, qualified
person who has direct responsibility for program coordination and curriculum
development. Such a person must be a full-time employee of the institution as
specified in section [.F.7.

L1 Satisfactory Employment

One of the distinguishing features of engineering technology programs is the desire
to provide their graduates with enough acumen that there will be a minimum training
period required in industry. An accreditable program must demonstrate employer
satisfaction with recent graduates, graduate satisfaction with employment, career
mobility opportunities, appropriate starting salaries, and appropriate job titles.
Evidence of the above must be made available to the evaluation team during the visit.
LJ. Industrial Advisory Committee

LJ.1. Each accredited program must have an industrial advisory committee composed
of industrial representatives, which must meet at least annually. Records and minutes
of this committee should be maintained and be made available to the accreditation
evaluation team. Industrial advisory committees can contribute significantly to the
growth and development of engineering technology programs as a means of assuring
technical currency of the program and maintaining close liaison with the supporting
and employing industries.

L.J.1.a. An effective industrial advisory committee should:

LJ.1.a(1). Be broad-based and composed primarily of practicing engineers and
senior engineering technicians with active interests in the institution and the program
it offers and with intimate knowledge of the current work of engineering technicians
and the work they are likely to do in the near future.

LJ.1.a.(2). Meet regularly with the administration and the faculty to discuss program
needs, progress, and problems, and to recommend solutions.
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1.J.1.2.(3). Periodically review program offerings and course content to ensure that
the current and future needs of engineering technicians in industry are being met.
1.J.1.b. Industrial advisory committees should also be encouraged to:

1.J.1.b.(1). Assist in the recruitment of a competent faculty and of potentially capable
students.

1.J.1.b.(2). Assist in the placement of graduates.

1J.1b.(3). Assist in obtaining financial aid and part-time employment for needy
students.

1.J.1.b.(4). Assist in obtaining financial and material resources for the institution and
in assuring a high level of community awareness and support of the program
offerings.

1.J.2. To be effective, advisory committees must be properly supported, logistically
and administratively. They should be given meaningful assignments that are properly
within their areas of expertise, and their advice must be given serious consideration.
Whenever their advice cannot be taken, such decision must be supported by good
reasons.

1.K. Financial Support and Facilities

The institution must demonstrate that adequate facilities and financial support for
each program are available. The following factors delineate the nature and degree of
the support required.

LK.1. ABET is concerned that financial and facility provisions are adequate as
predictors of continuing quality in education and evidence of program stability.
Faculty salaries sufficient to attract desirable candidates for open positions and to
provide a reasonably stable staff at the institution and within technology departments
are a major factor.

LK.2. Adequate facilities in classrooms and laboratories are central to effective
achievement of educational goals. Provisions for updating equipment in response to
changing practices in technology is important. The availability of sufficient
expendable materials to give students proper learning experiences is another essential
to achieving goals. Laboratory manuals, experiments, and projects should clearly
indicate that the facilities are being used to educate the student in modern techniques
of applied design, construction, operation, maintenance, testing, production
processes, etc.

LK.3. It is particularly important that instruction in engineering technology be
conducted in an atmosphere of realism. Theory courses should stress problem
identification and solution, with emphasis on the quantitative, analytical approach,
including the making of “order of magnitude” estimates quickly. They should be
accompanied by coordinated laboratory experiences, including measurement,
collection, analysis, interpretation, and presentation of data.

IK.4. Laboratory equipment and computers should be of the type that would be
encountered in industry and practice. Since one of the objectives of engineering
technology programs is the development of technical skills, all students should be
thoroughly familiar with the use and operation of analytical or measurement
equipment common to their major field of study. Experience in the operation of
standard or basic shop equipment such as lathes, welders, and engines does not, in
itself, meet this requirement.

IK.5. Equipment catalogs, professional magazines, journals, and manuals of
industrial processes and practices should be readily accessible and used by
technology students in addition to the usual library resources. Students should be
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familiar with the literature of their technology and encouraged to use it as a principal
means of staying abreast of the state of the art in their technological field.

Library usage is one indication of faculty interest in developing student skills in
locating and utilizing information. Library holdings must include a sufficient number
of appropriate books, periodicals, reference books and indexes, and standards
documents to support the engineering technology programs. Library holdings may be
in paper, microform, or electronic formats. Resources owned by the institution and
physically present in the library may be supplemented by other resources, such as
electronic information databases and full-text document delivery systems, which are
not physically present in the library but which have been licensed for access via
online networks.

1.K.6. Satisfactory secretarial/clerical support must be provided for the engineering
technology faculty and administration.

I1K.7. Satisfactory procedures and/or qualified support personnel for repair and
maintenance of laboratory and other instructional equipment and for general
laboratory assistance must be provided.

II. PROGRAM CRITERIA

Program criteria relative to the accreditation of engineering technology programs in
particular disciplines are developed by the cognizant Participating Bodies of ABET
or, at the request of TAC of ABET, by other societies or groups having appropriate
expertise. The program criteria provide the specificity needed for interpretation of
the general criteria as applicable to a given discipline. Program criteria must be
accepted by the TAC and by ABET before they can have effect in the accreditation
process. When approved, program criteria are published in this section as an integral
part of this document. A program in a curricular area covered by approved program
criteria must be in compliance with both the general criteria and the program criteria
in order to be accredited. Provisions of the program criteria may be more restrictive
than related provisions of the general criteria. Engineering technology programs in
areas not covered by program criteria must meet the general criteria.

Program criteria amplify or interpret specific sections of the general criteria for
programs in particular engineering technology disciplines. The participating bodies
of ABET will review and recommend updating of their respective Program Criteria
at least every six years. If not revised/reviewed, that Program Criteria will be deleted.
The program criteria which follow have been developed by the appropriate
Participating Bodies of ABET, reviewed by the Technology Accreditation
Commission (TAC), and approved by the Board of Directors of ABET. Before being
adopted for implementation in the accreditation process they were published for
review and comment. They will be applied by the TAC for accreditation actions
during the 1995-96 academic year and following years.

Participating Bodies of ABET having responsibility for assigned curricular areas
periodically propose non-substantive or editorial changes to the program criteria.
Upon approval by the ABET Board of Directors, such changes will be published and
placed in effect without advance publication for comment.

IILH. PROGRAM CRITERIA FOR

CONSTRUCTION ENGINEERING TECHNOLOGY AND SIMILARLY NAMED
PROGRAMS

Submitted by the American Society of Civil Engineers (Reviewed 1995)
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ILH.1. Applicability.

These program criteria apply to construction engineering technology programs or
closely related modifiers in their titles, leading to either an associate or a
baccalaureate degree.

II.H.2. Curriculum.

[.H.2.a. Technical Sciences. (Amplifies criteria section 1.C.1.)

IL.LH.2.a.(1). Associate degree curricula must include topics in statics and strength of
materials.

II.H.2.a.(2). Baccalaureate degree curricula must include topics in statics, strength of
materials and hydraulics.

ILH.2.b. Technical Specialties. (amplifies criteria section 1.C.2.)

ILH.2.b.(1). Associate degree curricula must include topics in contracts and
specifications, construction materials, construction methods, cost estimating,
elementary structures, engineering graphics, materials testing, and surveying,
II.LH.2.b.(2). Baccalaureate degree curricula must include topics in contracts and
spectfications; construction materials; construction methods; concrete, steel, and
wood structures design; construction surveying; construction management; cost
estimating; engineering economics, engineering graphics, materials testing; plane
surveying; scheduling; and soils, fcuindations, and earth structures.

IL.H.2.c. Mathematics. (Amplifies criteria section 1.C.4.c.)

ILH.2.c.(1). Associate degree programs must ensure that a student understands and is
able to use algebra, trigonometry, and analytic geometry. In addition, depending on
the educational objectives of the program, the study of the basic concepts of applied
statistics, advanced trigonometry, or calculus must be included in the curriculum.
IL.H.2.c.(2). Baccalaureate degree programs must ensure that a student understands
and is able to use algebra, trigonometry, analytic geometry, and applied differential
and integral calculus. The topics covered in mathematics must be used in the
technical courses.

IL.H.2.d. Social Sciences/Humanities. (Amplifies criteria 1.C.5.b.)

Baccalaureate degree programs should include topics in macroeconomics and
microeconomics.
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A.B.D.ndeki insaat proje yonetimi disipliniyle ilgili lisans ders programu
ornekleri
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EK C.1 University of Wisconsin-Madison, undergraduate construction
engineering & management option in civil engineering: applied engineering
requirements

The purpose of this supplement is to assist students in planning their applied
engineering requirements and their liberal studies. This is meant to be advisory to
students and is NOT a requirement. A MINIMUM of 9 credits of construction
management and 12 credits of design engineering are required. A student does not
have to declare a sub option, but recommended options are shown below.

Sub-Options |  Emphasis Applied Engineering Recommendations
L Technical
Management { Engineering Electives
{General Building
Nanagement Transportation 21 12 6
Mgmt. & Policy
oo General Building |
%Engmeermg ITransportation 9 24 6

There are 2 sub-options: (1) construction Management and (2) Design Engineering.
Within each sub-option, the courses are organized within 2 application areas: (1)
general building and (2) transportation. These course listings are intended to assist
students in the course selection process. A student may choose any construction
management or design engineering course from the lists below.

The minimum requirements are 9 credits of construction management and 12 credits
of design engineering. Students are required to take 2 1-credit summer internships or
co-ops and a 3-credit senior-level capstone design course.

APPLIED ENGINEERING REQUIREMENT (39 cr)
Management (minimum 9 credits)

General Building Application Area - commercial buildings, offices, stores,
educational facilities, government buildings, hospitals, medical facilities and hotels.

CEE 290* |Construction Systems 3cr
CEE 491* |Legal Aspects of Engineering 3cr
CEE 492* |Integrated Project Estimating and Scheduling 3cr
CEE 498* |Construction Project Management 3cr
CEE 498* |Construction Project Management 3cr
CEE 592 |Construction Labor Productivity Management 3cr
CEE 595* |Planning/Design/Construction Integration 3cr
CEE 596  |Constructability Analysis 3er
CEE 597 |Construction Operation Analysis 3cr
Special Topics in CEM
(CEE 698 may be accepted as a management course for
CEE 698 BSCE degree, depending on the topicgfor the semester in 14 cr
question.)
?&)CT 18 Accounting Principles Jcr
GEN BUS|Business Law 3cr
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301

gg(\)IANCE Introduction to Finance 3er
MHR 300 |Organizational Behavior 3cr
EFIAL EST Residential Property Development Jcr
ETD 221  |Interior Environments and Human Behavior Jcr

ETD 323 |Computer-Aided Design: Architecture and Interiors 3cr

ETD 635  |Building Evaluation: Behavior Perspectives 3cr

ETD = Department of  Environment, Textiles, and  Design.

* Students must take CEE 491 Legal Aspects of Engineering, CEE 492 Integrated
Project Estimating and Scheduling, and CEE 498 Construction Project Management.
At most, 9 credits can be taken outside of CEE to meet the construction management
requirements.

Transportation Management and Policy Area - planning, design, operation and

management of transportation facilities.

CEE 491* |Legal Aspects of Engineering 3cr
CEE 492* |Integrated Project Estimating and Scheduling Jer
CEE 494  |Civil & Environmental Engineering Decision Making 3cr
CEE 495 |CEE Systems Modeling Techniques 3cr
CEE 498* |Construction Project Management 3cr
CEE 570  |Environmental Impacts of Transportation Systems Jer
CEE 591  |Quality Control and Assurance 3cr
CEE 679  |Special Topics in Transportation and City Planning 3cr
CEE 694  |Management of Civil Infrastructure Systems 3er

Special Topics in CEM

(CEE 679 and CEE 698 may be accepted as a management

9 ] . -

CEE 698 course for BSCE degree depending on the topic for the I-4 er

semester in question.)
?O%CT 15 Accounting Principles 3cr
?()(;CT 15 Government Accounting 2cr
EPD 453  |Value Engineering 1er
1E 313 Engineering Economic Analysis 3cr
IE 513 Analysis of Capital Investments 3cr
MHR 300 |Organizational Behavior 3cr
OIM 444  |Economics of Transportation Jer
Poli Sei 213 |Urban Politics 3cr
Poli Sci 219 |Introduction to Public Policy 4 cr
Poli Sci 443 |Public Administration 4cr
Poli Sci 461 |Organizational Theory and Practice 3-4cr
T .
4;?1 PU Urban Transport Economics 3cr
T . )
6211 PU Transportation in Economic Development Jcr
URPL 305 |Introduction to the City 3-4cr
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URPL 306 |The Real Estate Process 3cr
URPL 312 |Regional Development & Planning 3cr
URPL 420 |Urban and Regional Economics 3cr
URPL 449 |Government &I Natural Resources 3-4 cr
URPL 520 |Community Economic Analysis 3cr
URPL 601 |Site Planning -

* Students must take CEE 491 Legal Aspects of Engineeri

Project Estimating and Scheduling, and CEE 498 Construction Project Management.
At most, 9 credits can be taken outside of CEE to meet the construction management

requirements.

Engineering (Geotechnical, Geographic Information Systems, Materials, Structural

and Transportation) minimum 12 credits

General Building Application Area - commercial buildings, offices, stores, education

ng, CEE 492 Integrated

facilities, government buildings, hospitals, medical facilities, and hotels.

CEE 001** | Summer Internship/Cooperative Education Programs 2-3 cr
CEE 440  |Structural Analysis 11 3cr
CEE 442  |Wood Structures | 3cr
CEE 445 | Steel Structures | 3cr
CEE 447  |Concrete Structures [ 3cr
CEE 449  |Structural Systems 4 cr
CEE 496 |Electrical Systems for Construction Jcr
CEE 497  |Mechanical Systems for Construction 3cr
CEE 531 |Retaining Structures 3cr
CEE 532  |Foundations 3cr
CEE 545  |Steel Structures 11 3cr
CEE 547  |Concrete Structures 11 3cr
CEE 578** |Senior Capstone Design 3cr
CEE 543  |Prestressed Concrete 3cr
CEE 649  |Special Topics in Structural Engineering 1-4 cr
CEE 698 Special Topics in  Construction Engineering = and 14 o
—  |Management

** The Construction Engineering and Management (CEM) Program Option requires
a minimum of 2 one-credit summer internships or co-ops and a 3-credit senior

capstone design course.

Transportation Engineering Area - airports, bridges, roads, canals, locks, dredging,

marine facilities, piers, railroads, and tunnels.

CEE 001** | Summer Internship/Cooperative Education Programs 2-3 cr
CEE 301 Introduction to Aerial Photographic Systems ler
CEE 302 Intro. to Electro-optical and Microwave Remote Sensing 1 er

Systems
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CEE 303 Introduction to Remote Sensing Digital Image Processing |1 cr
CEE 304 Remote. Sensing Visual Image Interpretation and GIS 1 er
o Integration

CEE 403 Geometric Analysis of Vertical Aerial Photographs 1er
CEE 457 Route Location Jer
CEE 530 Seepage and Slopes 3er
CEE 531 Retaining Structures Jer
CEE 532 Foundations 3er
CEE 556 Remote Sensing Digital Image Processing 3cr
CEE 571 Urban Transportation Planning 3cr
CEE 573 Geometric Design of Transport Facilities 3cr
CEE 574 Traffic Control 3ecr
CEE 575 Advanced Highway Materials and Construction 3cr
CEE 576 Advanced Highway Design Jcr
CEE 578** |Senior Capstone Design 3cr
CEE 670 Transit Systems Planning 3cr
CEE 639 Special Topics: Geotechnical Jer
CEE 641 Highway Bridges 3cr
CEE 649 Special Topics in Structural Engineering 1-4 cr
CEE 655 Computerized Land Information Systems 3cr
CEE 659 Special Topics: Surveying & Photogrammetry 2cr
CEE 679 Special Topics: Transportation 3cr
CEE 695 Design and Construction of Bituminous Mixtures 3cr
CEE 698 ?Pf‘ciz}hlﬁmﬂ”f?pics in Construction Engineering and 1-4 or

J.Vl'dll'dgﬁlllcrlt
CEE 795 Characterization of Asphalt Binders 3cr

**The Construction Engineering and Management (CEM) Program Option requires a
minimum of 2 one-credit summer internships or co-ops and a 3-credit senior
capstone design course.



Tablo C.2 University of New Mexico, Construction Engineering Curriculum (ABET-EAC)
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Table C.3 University of New Mexico, Construction Management (ACCE)
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Tablo C.4 North Dakota State University - Construction Engineering (ABET-EAC)

Xy
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Tablo C.5 North Dakota State University - Construction Management (ACCE)
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Tablo C.6 Nosth Carolina Uriversity, Construction Engineering & Management : General Construction (ABET-EAC)
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Tablo C.7 Notth Carolina Urtiversity, Construction Engineeting & Management :Mechanical Construction (ABET-EAC)
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Tablo C.8 Michigan State University - Building Construction Management (ACCE)
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Tablo C.9 Alfred State College - Construction Management Engineering Technology (ABET-TAC)
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Tablo C.10 Alfred State College - Construction Management Technology (ABET-TACY
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EK -D
Tiirkiye’de, ingaat proje yonetimiyle ilgili derslerin, iiniversitelerin insaat
miihendisligi ve mimarlik programlar i¢erisindeki yeri (ders kredilerine gore)
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