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Abstract

The purposes of this study were to identify the actual utilization condition of combi-steam ovens and to evaluate the importance and the
satisfaction of dietitians and cooks who used the oven in school foodservice. A survey of 300 schools, 1 dietitian and 1 cook from each
school respectively; total 600, was conducted and 202 completed questionnaires were available for the purpose of the statistical evaluation,
The main results of this study were summarized as follows: Among the schools, 70.5% set up the oven during 2007~2009, the most
commonly used cooking method was ‘Baking (87.0%)" and the way of acquiring recipes for the oven was 'from oven manufacturing company
(50.0%)'. The advantage of using the oven was ‘the convenient use of the oven (63.3%) and the disadvantage was ‘Difficulty of cooking
foods evenly (59.8%)". The degree of importance and satisfaction on twenty six attributes were measured according to type of school,
location of school, number of meal service per day, and number of total serving per day. Among quality attributes of importance of the oven
utilization, 19/18 characteristics were assessed over 4 point (important) out of 5 scale by dietitians/cooks respectively and in satisfaction 16/18
were over 4 points (satisfied) by dietitians/cooks respectively. When it comes to the most satisfied factor of combi-steam oven, ‘Tmprovement
of cooking baked foods was highest for dietitians (4.00 point) and ‘Checking temperature of cooked foods was for cooks (4.49 point). In
overall satisfaction of the oven use, the average score was 4.10 point for dietitians, 3.98 point for cooks out of a 5 point scale. Using the

survey results as a base, school foodservices are required to use the combi-steam oven efficiently to serve high quality of meals for students.
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Table 1 General characteristics of school foodservice systems, dieticians and cooks

Category Freguency %
Elementary school 80 40.0
Type of school Middle school 62 31.0
High school 58 29.0
Type of school foodservice E?lr)zln 17291 23;
Type of operating Self-operated 177 88.5
Contact management 23 115
Diningroom 130 05.0
Place for eating Classroom 46 23.0
Classroom and diningroom 24 12.0
School 1 156 78.0
foodservice Number of meals served per day 2 31 155
system 3 13 6.5
Less than 500 26 13.0
A . 500 - less than 1000 89 445
Number of total servings per day 1000~ less than1500 64 320
1500 or more 21 10.5
Serving time of meal Serving meals at once 139 095
Serving meals at_different times 01 305
Less than 2500 84 420
Total meal price for a meal (Won) ;888_ (Eb;;}r]zn 3000 23 2;;
Mean 2382,14620.4"
20 -24 12 6.0
25 -29 66 33.0
Age (years) 30 -34 47 235
35- 39 38 19.0
40 or more than 37 185
College 22 11.0
Education level University 65 325
Dietitian Graduate degree over 113 560.5
Nutrition teacher 75 375
Type of employment Indefinite contracted dietician 66 33.0
Temporary contracted dietician 59 29.5
Less than 5 74 37.0
Working experience (years) > Y © 35
10 - 14 40 20.0
15 or more than 17 8.5
25 -29 19 9.5
30 -34 64 320
Age (years) 35 39 3 440
40 or more than 29 14.5
High school 173 86.5
Education level College 19 9.5
University 8 4.0
Cook Technical cook 38 19.0
Type of employment Indefinite contract cook 108 54.0
Temporary school cook 54 27.0
Less than 5 30 15.0
Working experience (years) ;O : ?4 37; ;Z(S)
15 or more than 15 7.5
"Mean+SD
BAHAEE ol8ste Y & F&eA X ) lx}ﬂl G FEEArS] duby SAS A 2 A, JEH@)A
Aejo] &7 o}E}~ A& pelsfEttiKook s & 2009), A2 25-304] wwkel Aevb s B, dEe HA
AR FAe AT D A wwskel 448 1o wovh HSwEY ooz iR wohelte Lk,
SRS a4z JFartel APt FFA BT 75HGEINOE Th
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Table 2 The characteristics of combi—steam oven of school

foodservices and utilization status

Category N %
During 1999-2005 41 205
In 2006 18 9.0
Installation time In 2007 38 19.0
In 2008 43 215
In 2009 60 30.0
Rational 122 61.0
Convotherm (HRS) 59 295
Manufacturing o _
Rinnai 7 25
company
Maruzen 5 25
Others 7 35
City gas 108 54.0
Heating source Electricity 49 245
LPG 43 215
Under 12 trays 12 6.0
20trays 01 30.5
Capacity
24trays 30 15.0
40trays 97 485
1 29 14.5
Using Fumover per ) 114 570
menu item 3 M 20
4 13 65
more than 5 47 235
Frequency of oven use 4 - 5 03 315
per week (times) 2-3 80 40.0
less than 1 10 5.0
Boiling in sauce 15 75
Steaming 6 3.0
Cooking methods Baking 174 87.0
used most Panfrying 1 0.5
Stir-frying 3 15
Poaching 1 0.5
Oven manufacturing company 100 50.0
Internet 32 16.0
Source of recipes
Books 6 3.0
Colleagues 62 31.0
Following a manual 100 50.0
Assistance of an expert from _
85 425
Education method of —an oven company
combi-steam oven in  Assistance of other o~ 140
school foodservicel)  foodservices '
Learning from experiences 113 56.5
Learning from a dietitian 100 50.0
Total 200 100.0

”Duplicated response
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Table 3 Advantages and disadvantages when using combi—steam oven in school foodservice” N(%)
Dietitians Cooks Total

(N=200) (N=200) (N=400)

Convenience of use 142 (71.0) 111 (55.5) 253 (63.3)

Serving proper temperature meal using cooking time efficiently 136 (68.0) 116 (58.0) 252 (63.0)

Advantage Efficient use of labor force 83 (41.5) 81 (40.5) 164 (41.0)

Ease of controlling temperature and humidity of the kitchen 83 (41.5) 9 (48.0) 179 (44.8)

Others 9 (4.5) 8 (4.0) 17 (43)

Difficulty of operation of the machine 5 (25) 43 (21.5) 48 (12.0)

Menus that hard to cook using the oven 90 (45.0) 83 (41.5) 173 (43.3)

Difficulty of cooking more than two menus at a time 108 (54.0) 09 (34.5) 177 (44.3)

Dis Limited quantity which can be cooked at a time 92 (46.0) 103 (51.5) 195 (48.8)

advantage Difficulty of cleaning and managing after cooking 38 (19.0) 78 (39.0) 116 (29.0)

High management cost due to expensive gas 12 (6.0) 18 (9.0) 30 (7.5)

Difficulty of cooking foods evenly 130 (65.0) 109 (54.5) 239 (59.8)

Difficulty of teaching how to use the oven 7 (3.3) 29 (14.5) 36 (9.0)

Others 8 (4.0) 3 (15) 1 (28)

Y Duplicated response
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Table 4 Importance and satisfaction of combi—steam oven quality characteristic

Dieticians (N=200) Cooks (N=200) Total (N=400)

Category Importance Satisfaction t—value : Importance Satisfaction t—value :Importance Satisfaction t—value
Availability of cooking various menus 4224070 4320077  -1567 | 3881085 4124091 2782 4054079 4224085  -3.162
Improvement in taste of the food 4144069 4031095 1585 | 4000076 3814082 2971« 4071073 392089 3180
Maintenance of the food shape 4541061  4.47+0.69 1480 | 4284066 421077 1101 | 44140065 4.34%0.74 1.769
Improvement of cooking fried foods 3804099 334121 6785 393087 304123 8936 3914093 319123 11132
Improvement of cooking baked foods 4391065 4600069 3268 | 4214060 436+079 2117 | 4300068 447075 3771
Improvement of cooking steamed foods 4061081  3.98%0.85 1477 © 388084 380088  1.174 | 3971083 3.89+0.87 1.841
Improvement of cooking stir-fried foods 3844081 3641089 36427 | 3754091 3454092 4718 3791086 354091 5946
Improvement of cooking poached foods 3781091  3.88%1.07 -1.562 | 377+101 3.75+1.10 0.206 | 3774096  3.81£1.08 -0.843
Saving cooking time 4474068 4324087 2267 4361078 406X101 4630 4412073 4194095 4863
Precision of cooking completion time 4631065 4351091 4970 | 4424074 418t101 3667 | 4520070 4261096 6028
Availability of cooking by unskilled cooks 4134084 3891096 3514 | 418t085 3804100 6084 4161085 385098 6721
Simplifying cooking process 4131080 4041087 1376 416087 3931096 3779 414084 399092 3575
Serving proper temperature meals 4261075 4215077 0785 418077 407t085 2193 | 4224076 414081 2,025
Minimizing nutrition loss 4224074 4251075 0510 | 4131086 404t089 1572 4174080 4141083 0730
Decrease in food cost due to no use of frozen

3824092 3814088 0226 | 3771084 3661088 1913 @ 3801088 3731088 1424
processed foods
Improvement of hygiene of kitchen 4274074 4331083 0943 | 4371068 425080 2044 = 4324071 4294081 0.690
Checking temperature of cooked foods 450+0.69  4.4710.79 0401 | 4431081 4491081 -1.125 | 4461075 4.4810.80 -0.460
Lowering the temperature of inside kitchen | 4381070 4361083 6186 | 4341085 4301095 7.004 & 4361078 4331089 0730
Improvement of cooks' job satisfaction 3974078 3814079 2517 4251081 3991098 3710 | 4114080  3.90+0.90 44327
Decrease in oil use 4181079 435081 2584 3941092 4094098 2715 4061087 4224091 3729
Decrease in fuel cost 3704096 3374096 4799 372+084  345+101 4391 3712090 3414099 6507
Adequate oven capacity 3974078  376X110 2433 | 4074080 376+105 4136 | 4012079 376+108 4556
Convenience of cleaning the oven 408080 3.97£1.03 1350 | 4.2140.80  4.07+0.98 2037 4141080  4.02+101 2363
Operating way of the oven 4231071  4.18+0.86 0.657 | 4244071  4.14%0.87 1484 | 4241071 4174087 1.495
Maintenance of the oven 4311067  4.25+0.87 1.065 | 4271073  4.2040.82 1355 | 4291070  4.2240.84 1.702
Convenience of using the oven 4471058  4.45%0.72 0284 | 4374068 4424076  -1.084 | 4424064 4431074 -0.546
"p€0.05, "p(0.01, "p(0.001
Y Mean + SD
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Fig 1. Importance and satisfaction analysis of quality

attributes of combi—steam oven of school foodservice
dietitians

1. Availability of cooking various menus, 2, Improvement in taste of the
food, 3. Maintenance of the food shape, 4. Improvement of cooking fried
foods, 5. Improvement of cooking baked food, 6. Improvement of
cooking steamed foods, 7. Improvement of cooking stir-fried foods, 8.
Improvement of cooking poached foods, 9. Saving cooking time, 10,
Precision of cooking completion time, 11. Availability of cooking by
unskilled cooks, 12, Simplifying cooking process, 13. Serving proper
temperature meals, 14. Minimizing nutrition loss, 15. Decrease in food
cost due to no use of frozen processed foods, 16, Improvement of
hygiene of kitchen, 17. Checking temperature of cooked foods, 18,
Lowering the temperature of inside kitchen, 19. Improvement of cooks'
job satisfaction, 20. Decrease in oil use, 21, Decrease in fuel cost, 22.
Adequate oven capacity, 23. Convenience of cleaning the oven, 24.
Operating way of the oven, 25. Maintenance of the oven, 20,
Convenience of using the oven
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Fig 2. Importance and satisfaction analysis of quality

attributes of combi—steam oven of school foodservice

cooks

1. Availability of cooking various menus, 2. Improvement in taste of the
food, 3. Maintenance of the food shape, 4. Improvement of cooking fried
foods, 5. Improvement of cooking baked food, 6. Improvement of
cooking steamed foods, 7. Improvement of cooking stir-fried foods, 8.
Improvement of cooking poached foods, 9. Saving cooking time, 10.
Precision of cooking completion time, 11. Availability of cooking by
unskilled cooks, 12, Simplifying cooking process, 13. Serving proper
temperature meals, 14. Minimizing nutrition loss, 15. Decrease in food
cost due to no use of frozen processed foods, 16. Improvement of
hygiene of kitchen, 17, Checking temperature of cooked foods, 18,
Lowering the temperature of inside kitchen, 19. Improvement of cooks'
job satisfaction, 20. Decrease in oil use, 21. Decrease in fuel cost, 22
Adequate oven capacity, 23. Convenience of cleaning the oven, 24,
Operating way of the oven, 25, Maintenance of the oven, 20.
Convenience of using the oven
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Table 5, Importance of combi—steam oven quality characteristic in school foodservice according to background variables related to foodservice

Number of meal service per X
Type of school day Number of total seving per day
Category - -
Elementary  middle High 2 or more Under 500—-less 1000 or
school school school Frvalue 1 than trvalue 500 than1000 more than Frvalue
Availability of cooking various menus 4044080 3994079 4114079 0686 4024080 4141076 -1.188 | 4064075 398+080 4124080 1358
Improvement in taste of the food 4002072 405072 418t074 2156 4041072 418+075 -1673 | 404074 402£074 4121072  0.886
Maintenance of the food shape 436£0.09 4.45£0.64 4.42£061 00698 4391068 4.48+055 -1.141 @ 4424064 4401065 4412066  0.034
Improvement of cooking fried foods 3914094 3801095 4031089 1798 13861095 4081085 -1971 |3.601096° 383t098" 4081084 6690
Improvement of cooking baked foods 4261070 4274067 4391064 1412 (4261008 4441064 2203 | 4174065 4281067 4361068 1.639
Improvement of cooking steamed foods | 3.911083” 381+079" 4214082  7.649" 3891081 4241084 35627 373+084° 388+082° 4131080 6634
Improvement of cooking stir-fried foods | 3.614082° 3.65+0.84° 4.18+084" 182317 13674083 4204085 5259 | 373079 379+087 381408 0177
Improvement of cooking poached foods | 34940.99° 376+090° 4184085 10022 13651094 4224090 -5036 | 3794075 378+097 376+102 0031
Saving cooking time 42740817 4454067 456+064" 5789 4354075 4644061 3334 4381072 4381073 4451074 0380
Precision of cooking completion time 43940757 45250757 4712051 7208 4441074 483041 -47817 465£062 4518072 4502071 1,054
Availability of cooking by unskilled cooks | 4.03+0.92° 3.98+079” 4531067 17.039" 4044085 4554071 -5.043" 4354071 4074087 418085 2259
simplifying cooking process 4044095" 4012075 4431069' 10036 4055085 448071 -4308 435£065 4094083 4.14£089 1897
Serving proper temperature meals 430£074" 4062077 4281076 3942 14204075 432+081 -1336 | 413£071 4212076 426078 0551
Minimizing nutrition loss 423+080" 4014087 426+069" 3787 414t083 427t069 -1368 3981078 415080 425t080 2313
Decrease in food cost due to no use of b b N ! B
3704091" 353+080° 4214077 21081 13691087 4181082 -4794 | 3564083 3814090 3851086 2245
frozen processed foods
Improvement of hygiene of kitchen 4341074 428067 433£072 0225 4331070 4262077 0836 @ 4314067 4294072 435072  0.263
Checking temperature of cooked foods 4461076 4481082 44410066  0.107 (4474076 441£071 0719 @ 4404063 448072 445%081  0.236
Lowering the temperature of inside kitchen| 426080 4.48+0.85 4.35£0.64 2852 (4374081 4313067 0.691 @ 4444061 4404075 4294085 1.234
Improvement of cooks' job satisfaction 3974084° 4001082 4414065° 120017 4024083 4401062 -3939 3921084 415t081 4114079 1645
Decrease in oil use 4131088° 4.124086° 3.89+083' 3166 4.12H087 3841083 2675 3851087 4024086 4.16+086 2880
Decrease in fuel cost 3641089° 3574095 393+082" 5492 365t091 389H084 -2150 | 344+087 3724096 377+084 2711
Adequate oven capacity 4001083 3951082 4104069 1152 1398+0.83 4131004 -1479 | 3874074 4.024082 4.051078 1133
Convenience of cleaning the oven 4102084 4.151083 4.18£0.71 0370 4.1510.81 4.11£0.75  0.350 | 4.02£0.75 4.1320.79 4.1910.82 0922
Operating way of the oven 4161076 4304070 4274065 1446 (4241073 4200065 0454 | 4274060 4194072 4271074 0612
Maintenance of the oven 41650767 434+070' 4414059 4839 4274073 436059 -1115 423065 4314071 4291072 0250
Convenience of using the oven 4371066 4491063 4401060 1384 14431065 43061059 0858 | 4314064 4.45+0.61 441066  1.005
5 point Likert type scale (1- very unimportant/ 5- very important ), *p<.05, *p{.01, *p(.001, abc Duncan's multiple comparison
1) Mean £ SD
o] T, zEd 4F TSI, dEvY A AN
O o]lA o] % = =] O o] A o] % = o] &=
2 FATR RO BE HERA SlEeR 1 e s
=73 5ot A5 7P =0T 1Y SAAT
A5 At o= | SR A57h 1319l e zeled 2mAA, 23 ol xej¢
T AR A Far AUt P w3k, FAAE
1) 223 wAucle e duza trsen = A5k 28d O AR zPHA, Few 22, dREE =
A= 0] g3t ZaT 27, %%_54% :F%Eﬁﬁ:i ‘;Jf& 2AFH| o] T, %El%l
PR o FEASEA F8E HAavt FAATEST
FABA e ME SuFs lser FAsy 199 wel vE FelHos ERkrkp oD, w <ldde &
ol et 2ax BN A= Table 59 2uh stwgde] = #Rlol ElgE AR AEAY] Taw et M =%
satwol Ae ‘zEed LuA|A446%), ‘ZelgrATHY onj, 524 Qldel wet HARF ZeP i, AR zeid =
FEAE30%), FHae ore WP, zey AN A9l Aeld HANpLo, FHd FfolE B
exga, zed Yrer A3¢4sd), nsstws e o7 &= B F2eldde] 10008 o) d W g8} 7t
gzAzhe] ABAE 1), ZHGBATR] TE(4.564) 9] B = wAdol Sk Hd AlgE A el o
Zawsl 7B BA Yehtn, Bes zepd, gidR za Fo| &4 zeE rHHokle wETE 7k dd. FA
MA, vsEzede] zerbs, YSAE upapgom Azw 7o AF o] BT ® ohet vl xd S4e

S 2 F 22 983 A A 2907 A 435 (2013)
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Table 6 Satisfaction of combi—steam oven quality characteristic in school foodservice according to background variables related to foodservice

Number of meal service per

Type of school da Number of total seving per day
Category - - z
Elementary  middle High 2 or more Under 500—less 1000 or
F-value 1 t—value F—value

school school school than 500 thani000 more than
Availability of cooking various menus 4084087 4194093 443+069° 6126 | 4151088 4431069 2735 | 413+112 4294079 416+081 1164
Improvement in taste of the food 3741088° 3.861097° 4.224073" 102317 | 3854093 4171068 -3.049  385t114 4.02+081 384087  2.010
Maintenance of the food shape 4371072 4314081 4324069 0237 + 4351075 4311072 0439 4311094 4321070 436£072 0204
Improvement of cooking fried foods 3414118" 2924112° 318+134" 5624 | 3201119 316+136 0267 283113 3194129 330+118 2985

Improvement of cooking baked foods 4350078 4481084 4651055° 5380 4412080 4601049 -3120 435101 456066 4431074 2143
Improvement of cooking steamed foods 391090 3751082 3994086 2468 | 3.87H087 3951087 -0851 33581096 38940.83° 3.97+087 4174
Improvement of cooking stir-fried foods | 3.3010.89" 348+081" 3.95+090" 19214 3441089 3913089 4383 3251081" 3.6010.89" 348093 5386
Improvement of cooking poached foods | 3.55+1.11° 376+112° 4234086° 14546 | 3704111 4204086 -3918 3694113 393+101 372+114 2003

Saving cooking time 4000099 4144102 4514072° 103397 4.08+098 4581071 4448 4274101 4241095 4124093 0878
Precision of cooking completion time 4112099 4144110° 46150,62° 11445 4155101 4.67H058 -4630 4355106 4341093 415095 1936
Availability of cooking by unskilled cooks | 3.60+1.00° 3.66+094" 426+089" 15595 & 3724097 4304087 -5.020 390107 393094 374099 1671
Simplifying cooking processes 3791095 3.904090° 434+078" 13825 |« 388t094 4381073 -4629  406+1.02 403090 391£090 0955
Serving proper temperature meals 4061080° 3981085 4414072 9665 | 4061083 4421067 -3774 3900091 4214078 413080  2.989
Minimizing nutrition loss 408+080° 4014089 4361075 6346 | 4.06X085 4417067 -3509 | 3924099 4204076 4154083 2232

Decrease in food cost due to no use of b b .
356£0.87" 353077 4.1910.84 24748 3014086 417079 -5.481 : 3561078 3.76+0.88 3.75+090  1.190
frozen processed foods

Improvement of hygiene of kitchen 4181083 4274087" 446+070° 3983 | 4244084 447H069 2343 4131095 4341077 4284081 1254
Checking temperature of cooked foods 43000.80° 4441092 4644062 3494 | 4441083 4601067 -1659 4401089 450H075 4481082 0289
Lowering the temperature of inside kitchen| 4214090° 425+103" 458+0.63' 6721 = 425094 4504060 -3179° 427103 442£082 425t091 1587

Improvement of cooks' job satisfaction 3854086° 3.614093° 4274078 177007 | 3794089 428+080 4699 3794100 3894091 394085 05%
p j

Decrease in oil use 4214087 4271097 4.16£090  0.444 4251092 4.09+0.88 1481 | 4172098 4201090 425090 0.176
Decrease in fuel cost 32340807 3.22£098" 385£1.02° 18120  330£097 3.77£098 -4004  313t091" 351£1.04° 338+094" 3058
Adequate oven capacity 36090099 36241217 401+100° 4565 | 370EL11 3994094 2266 381117 3774106 3745107 0102
Convenience of cleaning the oven 37501037 40711027 4331086° 11944 394£103 4281087 -2.836 @ 408101 4131096 3.88£1.05 2739
Operating way of the oven 388H087 4304087 4425074 16807 4104089 441£074 -3025 4124100 4224082 412+087 0627
Maintenance of the oven 3.04£087° 4271086 455+0.64° 20023 | 4131087 456062 -4345 4231092 434+077 400+087° 3677

Convenient use of the oven 4274072 4414082 4691060 11560 | 4355076 4744056 44627 | 433098 4524070 4384069  2.087

5 point Likert type scale (1- very unimportant/ 5- very important ), *p<.05, **p(.01, **p(,001, abc Duncan's multiple comparison
1 .
Mean = SD
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Table 7 Overall satisfaction and necessity of combi—steam oven in school foodservice

Satisfaction Necessity
Dietician Cook Dietician Cook
Elementary school 4104061 3,.80+0.67 45140,57" 4264074
middle school 3.94+0,62" 4,00£0.75 4.24+0.67" 4.4410,69
Type of school ] . A
High school 4.2810.67 4.09£0.88 445054 4.34%0.76
F-value 435 1172 3783 0.975
Rural 4.1610.61 4.0140.76 4.3710.58 4.3410.75
Type of school foodservice Urban 4.06£0.66 3.96+0.77 4441002 4.34+0.73
t-value 1.150 0.488 -0.812 0.028
1 4.08+0,63 3.98+0.72 4.4240.62 43740.72
Number of meal service per day more than 2 4.1810.69 3.98+0.90 439+0.54 4.25+0.78
t-value -0.957 0.027 0.294 0,922
Under 500 4.00+0.63 4.0420.77 4.23+0.65 4.4610.65
) 500-less than1000 4.10+0.67 4.0310.73 4.39+0.58 4351074
Number of total serving per day
1000 or more than 4.13+0.61 3.91+0.80 4481061 4.29+0.75
F-value 0.402 0.695 1.890 0.527
Single 4.1240.68 4.0940.79 4.46+0.58 4401071
Cycle of meal serving Shift 4.0710.54 3.7240.64 43010.64 42140.78
t-value 0.501 3251 179 1.629
Less than 2500 4074061 3.79+0.71" 4454061 4214077
Foodservice cost 2500-less than 3000 4,0510.61 403£071° 4.38+0.62 4.38+0.71
per person 3000 or more 4.23+0.73 4,15+0.88" 4404058 4.45+0.72
F-value 0.254 3514 0.080 1736
Overall satisfaction (Necessity) of 4.1040,64 3.98+0.76 4.41%0.60 4.34+0.73
combi-steam oven t-value 1702 1.043
5 point Likert type scale (1- very unsatisfaction/ 5- very satisfaction )
p(0.05, p(0.01, p<0.001
" Duncan's multiple comparison
Y Mean * SD
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