
CHAPTER 4 

RESEARCH METHODOLOGY

4.1 Study Design
T h e  s tu d y  is a  re tro sp ec tiv e  d e sc r ip tiv e  study .

4.2 Data Collection

D ata  w e re  co llec ted  from  th e  F acu lty  o f  M ed ic in e  d e p a rtm e n ts  an d  th e  K ing  

C h u la lo n g k o m  H o sp ita l as sho w n  in ta b le  4 .1 .T here  are  2 ty p e s  o f  d a ta  to  be  co llected : 

P rim ary  data : C o m e from  th e  o b se rv a tio n  an d  q u e s tio n n a ire s  in te rv iew  th e  

m ed ica l d o c to rs , and  fo r th e  co n tr ib u tio n  o f  th e ir  w o rk  to  th e  te ach in g  o f  

m ed ica l s tu d en ts .

S eco n d a ry  data : T h is  ty p e  o f  d a ta  w a s  co llec ted  from  sev e ra l u n its  co n ce rn ed  : 

F a c u lty - th e  S ec re ta ria t O ffice , D iv is io n  o f  F in an ce , D iv is io n  o f  L og istic , 

D iv ision  o f  P o licy  an d  P lan n in g , D iv isio n  o f  B u ild in g  an d  T ran sp o rt and  K ing  

C h u la lo n g k o m  H o sp ita l - H o sp ita l A d m in is tra tio n  O ffice .

T h e  d a ta  an d  so u rces  o f  co lle c tio n  are  su m m arized  in ta b le  4 .1 .



Table 4.1 List of data and sources required in this study

D ata S o u rce

F acu lty

L ab o r (F r in g e  b en efit) F in an ce  D iv is io n

L ab o r C o s t (S a la ry ) P erso n n e l D iv isio n
M ate ria l C o st L o g is tic  D iv is io n
C ap ita l C o st B u ild in g  D iv isio n

H o sp ita l 

L ab o r C o st H o sp ita l A d m in is tra tio n  O ffice

M ateria l C o st H o sp ita l A d m in is tra tio n  O ffice
C ap ita l C o st H o sp ita l A d m in is tra tio n  O ffice



Figure 4,1 Student tracks and data collection diagram
N o . S tu d e n t E n ro lled

T rack  1 T rack  2 T rack  3

* S tu d y  a t C h o lb u ri H o sp ita l an d  Ja n ta b u ri H o sp ita l 

** S tu d y  a t B h u m ip h o n  H o sp ita l
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Conceptual Frame Work
F ig u re  4 .2  C o n cep tu a l F ra m e w o rk

L C  =  L a b o r  C o s t D C  =  D irec t C o s t c c  =  C ap ita l C o st

M C  =  M a te ria l C o s t ID C  =  In d irec t C o st
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4.3 Population and Sample
T he p o p u la tio n : m ed ica l sch o o ls  F acu lty  o f  M e d ic in e , C h u la lo n g k o m  

U n iv e rs ity , w as  p u rp o s iv e ly  se lec ted .

4.4 Analysis of cost of education, there were 4 steps as follow:

- C o s t c e n te r  id en tifica tio n  an d  g ro u p in g

- D ire c t co s t d e te rm in a tio n  o f  each  co s t c en te r

- In d ire c t c o s t a llo ca tio n

- U n it c o s t ca lcu la tio n .

T h e  d e ta ils  o f  each  step  w ere :

1. C o s t c e n te r  id en tific a tio n  an d  g ro u p in g  to  b e  4  g ro u p s

- A d m in is tra tio n  un it

- E d u c a tio n  su p p o rtin g  u n it

- E d u c a tio n  u n it

- C u ra tiv e  un it

2. D ire c t co s t d e te rm in a tio n  o f  each  c o s t c en te r

T he  to ta l c o s t w a s  th e  su m m a tio n  o f  th e  la b o r  cost, m a te r ia l c o s t an d  cap ita l 

cost.

- la b o r  cost: sa la ry , o v e rtim e  a llo w a n c e , m ed ica l a llo w a n c e  e tc .

- m a te r ia l cost: th e  m a te ria l each  c o s t c e n te r  u sed , e le c tr ic ity  w a te r  te le p h o n e  

e x p e n se  a n d  th e  m a in te n a n c e  cost.

- cap ita l cost: th e  e q u ip m e n t an d  b u ild in g  co st, u s in g  th e  d e p re c ia tio n  fo rm u la  

(B lau g , M .1 9 7 1 )  in ca lcu la tio n .
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Cost analysis

To e s tim a te  th e  co s t o f  u s in g  a  b u ild in g  an d  e q u ip m e n t, th e  fo rm u las  after 

M ark  B lau g  (1 9 7 1 ) w a s  ap p lied  :

R = c x  r + c X r 
(l+r)‘- l

w h ere  R : C o s t p e r  y e a r

c  : B u ild in g  C o s t on th e  d ay  it w a s  b u il t

r  : In te re s t ra te , he re  w e  u se  5 %  as th e  f ix ed  in te re s t

ra te  in th e  y e a r  2 0 0 0

t ะ U sefu l life , th e  e q u ip m e n t w a s  5 y ea rs

T he b u ild in g  c o s t fo r  th is  s tu d y , b e c a u se  o f  th e  d e p re c ia tio n  an d  co st on  th e  day 

it w as  b u ilt c o u ld  n o t be  o b ta in e d  (fo r m o st b u ild in g  w as  u n it m o re  th an  30 y ears), so I 

u sed  th e  a rea  each  c o s t c en te r  u sed  to  c a lc u la te  th e  cap ita l cost. U s in g  th e  ren t rate 

ap p lied  by  th e  A sse t M a n g e m e n t O ffice , C h u la lo n g k o m  U n iv e rs ity  for S am yan  

C o m m erc ia l B u ild in g  a t a  ra te  o f  1,200 B ah t/ S q u a re m e te r /y e a r  w ith o u t ca lcu la tio n  th e  

land v a lu e . W h ile  th e  cap ita l co s t o f  th e  K in g  C h u la lo n g k o m  H o sp ita l th e  a rea  ren t 

w e re  n o t in c lu d ed .

Allocation criteria

T h e  c o s t a llo c a tio n  c r ite r ia  fo r  th e  a d m in is tra tio n  an d  e d u ca tio n  su p p o rtin g  

un its th a t  w ill b e  as  ta b le  3 .2  w h ic h  w ill b e  u se d  in  th e  s im u lta n e o u s  eq u a tio n  m eth o d  

for c o s t a llo c a tio n  to  all th e  ed u c a tio n  c e n te rs - th e  d e p a rtm e n ts .



Table 4.2 Allocation basis used in the study of Faculty cost

C o s t C e n te r C rite r ia R easo n

S e c e rta r ia t o ffice P erso n n e l o f  each  co s t 

cen te r

C o s t a llo c a te  to  each  c o s t c en te r  is 

re la ted  to  th e  n u m b e r  o f  person ne l

D iv is io n  o f P erso n n e l o f  each  co st C o s t a llo c a te  to  each  c o s t c e n te r  is

A d im in is tra tio n cen te r re la ted  to  th e  n u m b e r  o f  person ne l

D iv is io n  o f  B u ild in g A rea  u sed  o f  each  co st C o s t a llo ca tio n  to  each  c o s t cen te r

&  T ra n sp o rt cen te r is re la ted  to  th e  a rea  u sed

D iv is io n  o f  F in a n c e P erso n n e l o f  each  co st 

C en te r

C o s t a llo c a te  to  each  c o s t c en te r  is 

re la te d  to  th e  n u m b e r  o f  perso n n e l

D iv is io n  o f  L o g is tic E q u ip m en t an d  m a te ria l C o s t a llo ca tio n  to  each  co s t cen te r

co st o f  each  co s t c en te r is re la ted  to  th e  m a te ria l an d  

e q u ip m e n t th ey  used

D iv is io n  o f  P o licy  & P erso n n e l o f  each  co st C o s t a llo c a te  to  each  c o s t c en te r  is

P lan n in g cen te r re la ted  to  th e  n u m b e r  o f  perso n n e l

D iv is io n  o f  c ad e m ic P erso n n e l o f  each  co s t C o s t a llo c a te  to  each  c o s t c e n te r  is

&  R esea rch cen te r re la ted  to  th e  n u m b e r  o f  perso n n e l

L ib ra ry P erso n n e l o f  each  co s t 

c en te r

C o s t a llo c a te  to  each  c o s t c e n te r  is 

re la ted  to  th e  n u m b e r  o f  p e rso n n e l

D iv ision  o f  E du catio n P erso n n e l o f  each  co s t C o s t a llo c a te  to  each  c o s t c e n te r  is
S e rv ic e cen te r re la te d  to  th e  n u m b e r  o f  p e rso n n e l

C o m p u te r  U n it P e rso n n e l o f  each  co s t 

c en te r

C o s t a llo c a te  to  each  c o s t c e n te r  is 

re la ted  to  th e  n u m b e r  o f  perso n n e l
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Simultaneous Equation Method

T his s tu d y  used  th is  m e th o d  in c a lc u la tin g  a llo ca ted  co s t from  A d m in is tra tio n  

and  E d u ca tio n  S u p p o rtin g  U n it to  th e  E d u c a tio n  un it, it is reg a rd ed  as th e  m o st 

accu ra te  c o s t a llo ca tio n  m e th o d .

T h e  s tep s  are  as  ะ

F irs t s tep  : C rea te  th e  fu ll co s t e q u a tio n  o f  tra n s ie n t c o s t c en te r  (d e ta ils  o f  each  

co s t c e n te r  an d  ap p o rta tio n  co e ff ic ie n t a re  in  ap p e n d ix  I ) .

T C I  = a 0 1 0 T C l  +  a 0 2 0 1 T C 2  -  a 0 3 0 1 T C 3  +  a 0 4 0 1 T C 4  . . . . . . . . . . . . . . . . . . +  a 2 9 0 1 T C 2 9  +  a 3 0 0 1 T C 3 0  + a 3 1 0 1 T C 3 1  + C 1

T C 2  =  a 0 1 0 2 T C l  +  a 0 2 0 2 T C 2  +  a 0 3 0 2 T C 3  +  a c 4 0 2 T C 4  . . . . . . . . . . . . . . . . . 4 -  a 2 9 0 2 T C 2 9  +  a 3 0 0 1 T C 3 0  +  a 3 1 0 2  T C 3 1  +  C 2

I : ;

j I I
I j j

T C 3 0  =  a 0 1 3 0 T C l  +  a 0 2 3 0 T C 2  +  a 0 3 3 0 T C 3  +  a 0 4 3 0 T C 4 . . . . . . . . . . . . . . . . . . +  a 2 9 3 0 T C 2 9  +  a 3 0 3 0 T C 3 0  +  a 3 0 3 1 T C 3 1  +  C 3 0

T C 3 1  =  a 0 1 3 1 T C 1  -  a 0 2 3 1 T C 2  +  a 0 3 3 1 T C 3  +  a 0 4 3 1 T C 4  . . . . . . . . . . . . . . . . +  a 2 9 3 1 T C 3 1  +  a 3 0 3 1 T C 3 1 + a 0 3 1 3 1 T C 3 1  + C 3 1

T C E th e  in d ire c t c o s t a llo c a te d  to  th e  c o s t c e n te r  1 

T C 2 :th e  in d ire c t c o s t a llo c a te d  to  th e  co s t c e n te r  2 

T C 3 :th e  in d ire c t c o s t a llo c a te d  to  th e  c o s t c e n te r  3 

T C 4 :th e  in d ire c t c o s t a llo c a te d  to  th e  c o s t c e n te r  4 

C l :  th e  d ire c t c o s t o f  th e  c o s t c e n te r  1 

C 2: th e  d ire c t co s t o f  th e  c o s t c e n te r  2  

C3: th e  d ire c t co s t o f  th e  c o s t c e n te r  3

C4: th e  d ire c t co s t o f  th e  c o s t c e n te r  4



Second step ะ Arrange equation by putting the number on the right hand side.

- aOlOl) T C I -  a0201TC 2 -  a0301TC3 -  a0 4 0 1 T C 4 .......................- a2 9 0 1TC29 - a 3 0 0 1TC30 - a 3 10 1T C 3 1 = c 1

- a0102TC 1 + ( l-a0202)T C 2 -  a0302TC3 -  9 0 4 0 2 T C 4 ...................... -  a2901TC29 -  a3001TC30 -  a3102T C 31 = C2
รุ
รุ
iรุ
i

-a0130TCl -  a0230TC 2 -  a0330TC3 -  a0 4 3 0 T C 4 .................... -  a2930TC29 + (1- a3030TC30) -  a3030T C 31 = C30

-a0131TCl -  a0231TC 2 -  a0331TC3 -  a0 4 0 3 1 T C 4 .......................-a2931T C 31 -  a3031T C 31 + (1 -  a3131)T C 31 = c31

3rd s tep  ะ A d ju s t an  eq u a tio n  to  b e  m a trix  : [x] [A] =  [B] 

(d e ta ils  o f  ap p o rta tio n  co e ffic ien t m atrix  is in  a p p en d ix  I)

1X1 =

T e l
T c 2
T c 3

[A ] =

T c 3 1

0 . 9 8 3 6 0 7 - 0 . 0 1 6 3 9 - 0 . 0 0 3 7 - 0 . 0 1 6 3 9  . . . . . . . — 0 0 0 0 0
- 0 . 0 2 5 5 0 . 9 7 4 4 9 9 - 0 . 0 0 3 7 - 0 . 0 2 5 5  - - - - - - 0 0 0 0 0

- 0 . 0 1 2 7 5 - 0 . 0 1 2 7 5 0 . 9 9 6 2 9 6 - 0 . 0 1 2 7 5  - - - - - - 0 0 0 0 0
I l  j j

- 0 . 0 2 7 3 2 - 0 . 0 2 7 3 2 - 0 . 0 0 9 6 3 - 0 . 0 2 7 3 2  - - - - - - - - - - - - - - - - - - - - - - - - - - - 0 0 1 0 0
- 0 . 0 3 4 6 1 - 0 . 0 3 4 6 1 - 0 . 0 2 ๓ 2 - 0 . 0 3 4 6 1  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0 0 1 0
- 0 . 0 2 9 1 4 - 0 . 0 2 9 1 4 - 0 . 0 1 6 8 6 - 0 . 0 2 9 1 4  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 0 0 0 0 1
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[B] =

Cl
C2
C3

C31

4 th Step : In v e rse  m a tr ix  : [x] =  [A] 1 [B]

(de ta ils  o f  ap p o rta tio n  co e ffic ien t in verse  m a tr ix  is in ap p e n d ix  I)

[X] =

0 0 0 0 
0 0 0 0 
0 0 0 0

0 1 0  0 
0 0 1 0  
0 0 0 1

1 .0 1 9 2 2 6  0 .0 1 9 2 2 6  0 .0 0 5 1 9 4

0 .0 2 9 8 7 7  1 .0 2 9 8 7 7  0 .0 0 6 0 1 2

0 .0 1 4 9 6 6  0 .0 1 4 9 6 6  1 .0 0 4 8 6 7

0 0 
0 0 
0 0

0.032164 0.032164 0.012155
0.040866 0.040866 0.02326
0.034403 0.034403 0.019581

0 . 0 
0 0 
0 0

Tel
Tc2
Tc3

Tc31
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[B] =

5 th s tep  ะ S o lv e  an  eq u a tio n  by  u s in g  sp read sh ee t p ro g ram  to  f in d  [X] to  be  

in d irec t co s t a llo c a te d  to  re la ted  D ep a rtm en ts  (C i).

4.5 Data Analysis

Cost Calculation, Determination 

Hospital cost

H osp ita l c o s t w as  a llo ca ted  to  each  D e p a rtm e n t w ith  re la ted  in p a tie n t and  

o u tp a tie n t a c tiv it ie s  (ap p en d ix  in). W e u sed  10% to  a llo ca te  its c o s t to  re la ted  

D ep artm en t, w h ic h  is ca lcu la ted  from  teach in g  p ro p o rtio n  o f  th e  te ach in g  staffs, 

fe llo w s  and  re s id e n ts  in form  A 4 0 0  (ap p en d ix  in).

T he  to ta l H o sp ita l co s t w as  c a lcu la ted  by  :

ท

TCh=S[CwjX0.I]
j=l

( j  =  in p a tie n t an d  o u tp a tie n t w ard  th a t m ed ica l s tu d e n t a tten d ed  w h ile  s tu d y  in 

D e p a r tm e n t)  as lis ted  in a p p en d ix  in  )
W h ere  T C h  : to ta l co st o f  H o sp ita l co st

C w j : to ta l co st o f  in p a tien t and  o u tp a tie n t w a rd  j

Cl
C2
C3
a

C31
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The total cost of Department

T he  to ta l co s t o f  each  D e p a rtm e n t w a s  ca lc u la te d  by  :

TCdj = Cd + CwjXO.l 
W h e re  T C dj ะ to ta l c o s t o f  D e p a rtm e n t j

C d  : to ta l fa cu lty  co s t o f  D e p a rtm e n t j

C w j : to ta l c o s t o f  in p a tie n t an d  o u tp a tie n t w ard  j

The total cost of medical student

T he  to ta l c o s t o f  m ed ica l s tu d en t w e re  ca lc u la te d  by  :

ท

W h ere  T C m s :

TCms = TCyl+Z/TCd
j=l

T ota l c o s t o f  p ro d u c in g  m e d ic a l s tu d en t

T C y l : T o ta l co s t o f  p ro d u c in g  m ed ica l s tu d e n t y e a r  1

T C dj : T o ta l co s t o f  D e p a rtm e n t j

TCs = TCms / Average number of student enrolled per year

W h ere  T C s : U n it c o s t o f  a  m ed ica l s tu d e n t

TCsch = TCs /Cr

W h ere  T C sch : c o s t p e r  s tu d e n t c re d it h o u r

C r : to ta l c red its  o f  o n e  m ed ica l s tu d e n t in 6 y ea rs  co u rse

T h e  co s t o f  p ro d u c in g  p re m e d ic in e  s tu d e n ts  (y e a r  1) w e  used  th e  d a ta  from  

p re v io u s  s tu d y  (P in ija sak  ร , 1991). S h e  e s tim a te d  th e  c o s t o f  p ro d u c in g  an  e n g in e e r  for 

th e  f irs t y e a r  in C h u la lo n g k o m  U n iv e rs ity , w h ic h  th e  cu rr ic u lu m  also  s tu d ied  in th e
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Faculty o f Science, Political Science, Language Institute, Arts the cost/SCH was 843 
Baht and adjusted with inflation rate 30% that was 1,096 Baht (data from CPI, 
Department o f Domestic Commerce, Ministry o f Commerce).

We calculated the cost by multiplying credits that student studied in year 1 by 
the 1,096 Baht to be the total cost o f year 1.

Cost of producing student in year 2 to year 6

Cost o f producing student in year 2 to year 6 the cost were collected from the 
Departments which related to teaching curricular and overhead cost centers.

The total cost o f medical student year 2 to year 6 were calculated by:
ท

TCyi=Z[TCdjXCij/Nj]
i=2
(i-2,3,4,5,6)

Where TCyi : total cost o f producing student year i
TCdj : total cost o f Department j teaching student year i 

Cij : total credits o f Department j teaching student year i 
Nj ะ total credits o f Department j teaching student year 2-6

Economic loss from the drop out or delayed

The analysis o f cost o f production as mentioned above is the cost calculated 
without adjusting the economic loss from the drop out or delayed o f students. To 
adjust this factor we have to add the drop out ratio and the average o f study years to 
assigned study year ratio to the formulas.
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To estimate the cost per graduate with the calculation o f the dropout and repeat 
medical student, we used formula after Mark Blaud as follow:

Where
TCg = TCsX [Y/N] X [l/(l-d)l
TCs : Unit cost o f medical student
TCg : Unit cost o f medical graduate

Y : Number o f average study years
N : Number o f assigned study year ( 6 years)
d : Proportion o f drop out students

Indirect Cost of Student (opportunity cost)

The indirect cost of students is the opportunity cost or income foregone from 
going study in the university. This indirect cost was calculated by using data from 
Report o f the labor force survey whole Kingdom round 3: August 2000 (National 
Statistical Office and Office o f the Prime Minister 2001).

The income that one should gain was calculated by assuming he go to work in 
his own situation that is male or female, aged 19 -  25, Bangkok Metropolis, North, 
Southern, Central or Northeastern Region for home, complete secondary school. The 
distribution to each sector is as the average. And adjusted by the rate o f unemployed 
then should be the opportunity cost.

To estimate the indirect cost o f students we used formula as follow:
ท

TCopp = Z[InciX[l-UJ] 
i=l

( i = medical student number 1 to number 907 )

51 < 2 0 0 0  ไ %ร) 9
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TCopp ะ Indirect cost or opportunity cost or income foregone o f medical 
students
Inci ะ Average income calculated from student age, home address, complete 
secondary school o f medical student i (using data from Report o f the labor 
force survey whole Kingdom Round 3 : August 2000, National Statistical 
Office and Office o f the Prince Minister)
บ : Unemployment rate

Sensitivity Analysis

We used the different type o f labor cost when increased by 70% to estimate 
the unit cost, in case o f the autonomous university that the labor cost have to increase.

From the preliminary discussion o f the autonomous university, the change in 
salary may be increased by 70%.

The increase o f salary in the autonomous universities. This is because o f the 
employment contrack, which will be signed in a short term (nowadays the civil 
servants are permanent contrack), the efficiency and productivity improvement and 
appraisal, the decrease in fringe benefits.

The cost that was difficult to estimate, the capital cost : building and land 
which we use the area used by each cost center, a rent rate was applied (using the rent 
rate o f Asset M anagement Office Chulalongkom University for Samyan Commercial 
Building as reference), while the land was not accounted. This could cause the 
estimation to be under estimate. If  we should correct this underestimation, we may 
include the land value in the capital cost.
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