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INTRCDUCTICN

An exsrination of the curricule of secondary schoole, colleges,
end universities sugrests that there is esome leck of agreement zmong
educetors concerning the subject metter tzurht in the various educestional
inetitutions. Furtherriore, the metnod of teaching these eubjects is, in
many ceees, a controvereial iesue and varies considerably with both
teachers and the subjects tausht. Progreseive teachers in any field are
continuelly tryin- to improve their techniques of instruction end to be
alert for methods, as well 88 materiels, throuoh which their teczcning
may be more effective.

The method or methode best suited to produce meximum development of
all puvils remains sn open question. Most educators will acree thst
there is no one perfect method. Teacher preferences and personality, as
well as tcacher cavpsbilities, play en influentiasl vart in deterwining
the effectiveness of instruction. Only when sound trainine and knowledre
are suvplemented with genuine interest end enthusiasm on the pert of the
instructor will his teaching become a form of educetional euidence throuith
wnich students cain not only knowledre and sxille, but pnerso>nel develop-
ment as well,

The uee of demonstretion in teaching is not new, and many instructors
recognize the suitebility of this technicue for effectinr genuine leerning.
In laboratory courses in home econorics and other eciences, the demonstra-
tion method has been used successfully to teach particuler units of work,

28 well es the entire content of sore courses. The effectivenese o this



technique in accomrlishing the baeic aims of educetion hes been studied
by several investigators,
In the fell of 1950 it was decided in the devartment of Foods

and Nutrition to use the tescher-demonstrztion method to instruct

several classes in bepinnine food prepsration. Delay in completing the
remodeling 02 two foods laboretories neceesitated this decision, end
ultimetely the work of one entire querter, with the exception of the
laboratory practical test, was taurht by this metnod. The units of study
were not changed from those usuelly included in the beginning classes;
only the method of vresentation wes altered to fit the existine situation.
At the end of the quarter the four teachers instructing these claesges
sugrested that the demonstretion method had shown adventeces which hed
not been evident in orevious clesses, Since the prorram hed not beenv
carried out under controlled conditions, the findings were purely eub-
jective. Therefore, it seemned desirable to obtain more concrete
information concerning this oroblem end to epply experimental methods for
corparing the effectiveness of the demonstretion method with the method
ordinerily used in this department for teeching beginning food vreparation
to students in home economics and hotel administrztion.

Several of the instructors doubted the advisability of substituting

teacher-demonstration alone for the individuel laeborstory method. It
was felt thet in order to understand fully and meke application of factusl
knowledge, a student must also acgquire at lec<st the basic meninulstive
skills and technigues in this narticular field of study. Therefore, it
was decided to modify the teacher-demonstration metnod to include indivi-

dual leboretory evverience in st leset half of the scheduled periode,
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The methods to be compored were defined as follows.

Individuel leboraetorv method: wunits of work assirmed for pre-

liminary study; written and verbsl instructione civen at the serimning
of esch laboratory clees; preperetion of verious food products by
individuels or by nairs of students; judrsinc products and clgee
discussion,

Modified-demonstrcotion methods unite of work essigned for pre-

liminery study; written and verbal instructions given in esch leboratory
class in sddition to utilizins, as often as roscsible, the tescher-
demonstration method for presenting the lessons, and combining this

with supervised practice periods for individusl experience in at least
half of the scheduled periods; class discuesion combined with the
demonstretione end periods of judring preducts,

The terms "Method C" end "Method L" heve been given to the indivi-
duel laborstory and modiried-demonstr2tion methods resnectively.

Additionel instruction using the lecture metinod wzs given both
groups et the same time. Review sections were algo held two hours esach
veek for all students; however ettendance at the review periods was not
recuired,

This etudy seemed useful from several stendnoints. Primsrily, it
was desireble to compere the efi'ectiveness of the two methods in terms
ofs (1) the understending and eo-licetion of the principles involved
in the preperation snd uce of the foods included in the course with
emphesis placed on the phyeical and chemical properties of these foods,

end (2) the quelity of producte prer:zred during snd st the end of the



instructional period with reference to development of specific ekillse
and abilities coneidered imvortant in food preosration.

Moreover, it was desireble to determine the extent to which the
cost of sunplies could be reduced or more effectively proportioned throu-h
the use of the modified-demonstration method. The School of Home
Economics hes a relastively hich coet per student enrollment compered to
other schools at }Michicen State College. Althourh there sre several
justifieble reasons for the existing financial eituetion, this department
has found, as have all schools, that increesed budcrets seldom keep up
with increasing costs, It is understendable, then, that any me=ns by
which costs can be reduced without sacrificing the csliber of instruction
should be considered worthwhile.

In addition to the purposes listed above, it was also hoped to
develop the problem in such a way thet further evaluation of these
students might be made when they were enrolled in succeeding food courses,
In this way it mirht be possible to tesi further the validity of the

results observed in this study.
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REVIEW CFf THE LITERATURE

Many studies comparing the demonstrztion and the laboretory methods
of teaching have been done in arees other than home economics, and only
e few have been cerried out ueing college students. Nevertheless, meny
of the techniques emnloved in these investigetions might eseily be aprlied
to laborstory work in home economice, and particulerly to food prepesrastion;
therefore, they will be reported here. 1In the field of foods and nutrition
only one resesrch study compering the two methods was eveilable (1,2).
However, several home economists heve published informetion on this
subject (3,4,5).

Various factors heve contributed to the interest in this topic. Some
of the earlier etudies were conducted efter World War I when greatly
increased high school enrollments necessitated teaching lerge numbers
of students, often in lasrge classes. The incressed coet of science instruc-
tion for these larger numbers of studente was often prohibitive. In
many secondary schcols double laboretory periods were being reduced to
single periods for uniformity in scheduling classes. In the depression
years of the 193%0's, school sdministrators agein found it difficult to
provide adecuete fecilities, eguipment, end suprlies from their limited
budgete. During World ¥Wer II the availebility, as well as the cost, of
equipment and materisls resulted in renewed intereet concerning the use
of demonstr-tion as an effective subetitute for individusal leboretory
work. The queetion of the pgreater effectiveness of one method over the
other in particuler areas of study, or for agcomplishing certein objectives,

haes been the beceis of seversl investigations.



In 1935 Comley (1,2) studied the tesching of meel planning and
service to students who had had a beginning éourse in food prevarstion.
Eighth grede girle, paired by intellipence quotients asnd scores on a
pre-test, studied the sere number and types of food products. Each
student in the control group prensred ®n exemple of escn tyre; in the
demonsetretion group the teecher prepered femily size amounts of' several
different food products of each type. The demonstrstion students had no
leboratory experience in this course prior to tne practicel exemination,
Evaluetion was done by written tests and a practicel test which consisted
of plenning, preparing, end servinz & luncheon which met certasin reqguire-
mente reparding the types of foods included. Retings were mesde of both
products and manarement,

The results favored the demonstrztion group. Althoush the mean
scores on the written vre-test were almost identicel, the meen score of
the demonstretion group wes signirficantly higher on the finel written
test., This group elso mede greeter gains during the period of inetruction
ae measured by the difference between pre-test end finsl test secores,

In the preperestion of the lunchgons, the scores on the food products were
almost identical for the two grouvs, but the demonstrztion group was
dietinctly suverior in the manegement of their lunchecns.

Comley concluded thet "after girls heve developed & fair amount of
skill in food preperetion the demonstrstion method may be ueed with es
gprest or grester success then the laboratory method."

In 1941 Bloye and Long (3) reported results of a study mede ae pert
of a foods end nutrition curriculum plannine proeram. Beceuse the kind

and amount of home making education veries prior to entering collere,



students enrolled in food preperetion clascses were sectioned according
to their ebility snd previous experience. Proficiency standards were
defined for freshmen students which, if met, ellowed the rirl to choose,
for the followinz foods course, between instruction by the conventionel
laboratory method, or by the demonstrction method. This letter method
was similar to that which the sutror hes termed "modified-demonstr=tion
method", because one-helf of the three hour laboretory period was taught
by demonstrestion, the cther half wes used for prectice.

Thie study showed thet the choice of method produced no measureble
difference in the aversce test scores eerned by either group. The hich
scores were egually divided between those in the demonstrstion group
and those in the conventional group. ©No results were given on the
dietribution of low scores,

The deta from this study, elthourh extensive, hevine covered over
450 students enrolled in freshman end eovohmore foods clesses, hed been
discarded and were not asveilable for more critical atudy.l

A comron criticism of the use of the demonstration method is thet
students do not get adeguate exverience in manipulative skills. Shultz
(4) stated thet the use of the demonstrztion method should be followed
by pupil performence, the teecher "commending what is good and correcting
whet is wrone." Student-demonstration in place of tescher-demonstrztion
was used by Stackhouse (5) to insure pupil experience. Under teacher

supervision easch boy enrolled in a second course in food preparation

‘Personal comrunicetion from Any I. Ploye, Head of Department of
Foods and Nutrition, Purdue Univereity, Lafsyette, Indiansa,
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practiced in preliminery laboratory veriods, and then demonstrated a
particular tyve of food product, Each student hed experience throurh

his own work plus essisting another student, but since each pupil did not
prevare every product there wae consideratle saving of money. In addition,
the author steted that there was greater interest and greater learning
stimulus both in preparing for and observing the demonstrations then
grouvs taurht by ot-er methods hed shecwn. Cocke (&) reported that a
rotatinr system of student-demonstretions gave suff'icient leboratory
practice in chemnistry to insure experience in manipulative technicues.

He slso felt that this method resulted in better attention and retention
by students than teecher-demonstration seemed to produce. Boretz (7)
concluded thet puvil-demonstrction effected better lesrning, es well as
more efficient menegement of time. Popkin (8) found thet, in addition

to the advantages mentioned above, the student-demonstr=tion geve valusble
experience in the vrotlems involved in the prevarstion end orgenization

of leseons, Lenkford (S¢), on the other hand, reported thet pupil-
demonetretions are likely to prove lees effective then those by the teacher
unless the teacher supervises the student-demonstretions very closely.

One of the earlier invecetipgctions was mede in 1924 by Anibel (10)
teaching neturel science. In Teny instsnces the results favored the
lecture-demonstretion group; however, the difference in informetion g=ins
wae not large enourh to be conclusive., Cunningham (11) criticized this
study for the lack of reliebility of testineg meesures and for the limited

nurber of etudents used in esch group.
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In 1027 Knox (12) mede a study in hich schosl chemistry. Some of
his results mey be sumuerized as follows: (1) the demonstration method
was suverior to the lsboratory method in tesching mentclly heteroceneous
groups for the purpcse of retention in hich school chemistry; (2) the
demonstr=tion method wes better suited for presentation of information
for reletively permenent retention then the individuel laboretory prosream;
(3) the demonstretion method was egual if not superior for the purnose
of imnarting scientific ettitudee and treining in methods of attack.
However, Knox found that poorer students leesrned better througn use of
the leboratory method. Thie is in agreement with Anibel (10) end Horton
(13), whereas Kahn (14) and Payne (15) revorted that students of lower
mentel ebility profited more by use of the demonstrstion method then
when worxine individuelly.

Carpenter (16) end Naesn (17) found no decisive differences between
the two methods and concluded thet students did equelly well by using
either tecnnique. Goldstein (18) renorted no sienificznt difference in
the leernings of the subject matter covered in a high school science
course, but the students taucht by demonstretion hed much lower scores
on tests determining resourcefulness,

The results of three studies in teaching hiech school chemistry made
bty Horton (13) favored the use of the laborstory method. Tnis investi-
gator contended that this method wes surnerior perticulerly with respect
to leboratory skills, Schlesinrer (19) stcted that, elthourh the
teacher-demonstrztion method is an effective technicue, it disregards
the superiority of the leborestory method in development of motor skills,

attitudee, end interests.
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Those claimine that students profit more throurh the use of
demonstretion include Kehn (14), Hunt (20), Purh (21), and Selbers (22).
The results of a study mede by Chester (23) also fevored demonstr:ztion,
but he modified the method by using a teecher-demonstrction lecture at
the same time e2ch student dissected teacher-prensred biolorical materiel,
This study resulted in 50 per cent saving of student-time, altnourh tnere
was no saving in coste., Teaching biolory under similer conditions,
Stathers (24) found 10 per cent superiority in leerning by the demonstra-
tion group, as well as 50-70 per cent ssving of time.

In addition to economy of time, financial savinss heve been considered
by many workers. Comley (1) reported 42 per cent less operating expense
for the demonstration group in meal rlanming and service. Anibel (10)
required only one set of equipment in teaching the demonstration group
as compared with 15 sets when the students did the work, thus effecting
considerable saving in ecuipment and laborstory furniture as well as
building spsce. Webb (25) reported the same economy, but pointed out
that effective demonstration may regquire lerger size and often more
expensive ejuipment. Van Horne (26) using one set of equipment for the
demonstration group in chemistry, found the cost to be 4.4 per cent of
that required for the individual leboretory classes., If half of the
work had been done by each method, he eetimated the avvroximate saving
would have been 47.8 per cent.

It has been ststed thet the demonstr:tion method hes sometimes been
used to serve larger numbers of students at one time. Many workers,

however, feel the size of the class is an important factor to control.



Cunningham (11) and Fuller (27) heve werned thst the class should be
smell enourh to ineure every student & cle~r view of the demonstr:tion.
On the other hand Stuit end Encelhart (28) revorted thet the size of
the class "does not aorear to be eny educetive fsctor." Kshn (14) and
Chester (23) limited their classes in biolocy to twenty students. Webb
(25) favored this number of studentse, or the use of larce size equipment
wnich is often more expensive.

While some workers have obtesined results fevoring one method or
the other, many of them advocate the use of btoth methods for better
learning (11,14,16,29,30,31). Lankford (9), in sumsrizine this point
of view, has steted thets "(1) eech method offers treining in certain
knowledree, skille, and hebits not oifered by the other; (2) in the
interests of economy, botn time and money, it seems desireble to perform
more laboratory exercises by the demonstr:tion then by the individual
method; (3) at the berinnine of every laboratory course there should be
a sufficient use of tne demonstration method to acqueint the purils with
apparatus and with some of the accepted methods of experimentation.
The pupile should be allowed to perform some exercises individually in
order to acquire desirsble manipulative skills and laboratory tecuniques
and habits,"

tvaluetion of achievement is part of the vroblem involved in any
study mede of teachine methods. Cunningham (11) reported that later
studies were uniormly suverior to earlier ones both in velidity and
reliability of the teets and in the statistical procedures used in

handline the date.
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Seversl studies heve been mede on measuring achievement in food
preparation clesses, Amidon (32) studied manacement in reletion to
meal preperation., The results showed that, althouch there was a hich
correlstion between scores on an objective-type written test and time
management of the test meal, students' ability to prepare meals could
not be predicted with any decree of certzinty on the besis of the
written test scores, or on tne basis of intellirence teste. The relia-
bility coefficient of the written tests edministered in this study wes
only .3. (Theoretically, a perfect test would heve a reliability
coefficient of 1.0C.) This author also emphasized the advantasgee of
having more than one judge score each mesl or food product.

Serner (33), in studying the evaluetion of student achievement in
seventh end ninth grede foods classes, used two objective-type written
tests and three of the check list v=riety. Over one-hundred teachers
used ecuivalent forms of the tests, one covering facts and principles
and the other based on svnlication of these facts and principles. Both
were used as pre-tests end as final tests. The reliability coefficient
of both tests topether was .85,

Comley (1) constructed equivelent forms of en objective-type test,
reliability .83 end .76, end elso used ratinc scales evelueting the
practice meel seperately for mesl plannins, food products, and manaege-
ment. The reliability of the ratine ecales ranged from .77 to .81. The
written tests, one used as a pre-test, the other as a finel test,
attennted to messure not only factual knowledre, but also anplication

of these fscts,
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Hetcher (34,35) used written test scores, scores of food products,
retings of mecls prep~red, and dietery ratinges to determine the
relative effectivenecs of tescher-student planned course of study as
compared to the conventionsl teecher-planned method. Price (36), in
comraring sixty minute end ninety minute cless periods for the
effectiveness of instruction in ninth and tenth grzde foods classes,
used a written objective-tyve pre-test and final test plus two practical
tests on meal preneretion.

Many investirators have criticized reseerch studies in which out-
come wes meesured by teste for factuel informetion only (28,29,37,38).
Horton (13) used individual performence teets for evelusting achievement
in hich school chemistry clesses. Goldstein (18) attempted to meesure
resourcefulness in students teusht by the two methods. Confronted
with laboratory problems of varyinz degrees of difficulty, these students
were scored on the time it took to solve eech problem. Etuit and
Engelhart (28) advocated repeating the finel exemination after a suitable
period in order to test for permenent retention.

Brown (39) streesed velidity, relisbility, end objectivity es
characteristic of good eveluetion devices. Well constructed objective-
tyne tests ere more relizble then esssy-tyve tests, bﬁt if poorly
constructed they have only slirht validity. She elso etated that in
laboratory courses written tests should be supplemented by performance
tests whenever vossible. However, while many writers have recognized
the importence of reliebility and velidity of the tests used, evidence
concerning these gualities is, for the most part, lacking. On tne other
hend, absolute evidence which would prove thet the tests were not

reliable is also lackinr.



In conclusion, several sumvary articles were reviewed. The reports
of Riedel (37) and Cowning (40) both stressed the inconclusiveness of
eerlier studies. Stuit and Engelhart (28) concluded that the problem

"seems yet to be unsolved and ss complex as ever,"

and "the objectives,
the preference of the teacher, the n=ture of the purils, and the
facilities of the school will lergely determine which method should be
used." Cunningham (11) recommended that both methods be used,-favorable
considerstion beines given to the demonstration method when: "(1) the
learnine involved is compliceted and difficult; (2) the apparatus used
is complicated and dift'icult to menipulrte or expeneive; (3) the
apperetus uced is sufficiently larce to be seen at a distance; (4) the
pupile are likely to mske mistakes when working along; (£) a large
amount of subject metter must be covered in & limited time"; end the
laboratory method favorebly considered ifs "(1) the exercises ere
short and eesy, not complicated as to learning involved or epnsratus
ueed; (2) one important cbjective is the development of leboratory‘
ekille; (3) one imoortant objective is the development of ability to

solve laboratory problems,"
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METHODS AND PRCOCEDURE
Instruction

The students used in thié study were primarily sophmore and junior
home economics and hotel administration students enrolled in "Principlés
of Foods Preparation I", Prerequisitee for thie course included a
beginning course in nutrition and organic chemistry. Althourh it is
preferable to heve completed the course in orgenic chemistry prior to
enrollment in the food vreparation course, it mey be taken simultaneously
with the foods course.

Four sections were taught: two by the euthor and two by a second
instructor. Each teacher emoloved the individual laboratory method in
one class and the modified-demonstration method in the other. The work
was repeated the following term by the same teachers using four new
sections, making a total of eicht groups in the experiment., There wvere
approximastely twenty students in each group. The sections used in this
study were taken from the recular enrollment of clesses; two morning
and two afternoon sections were used ecch term. Suvvlementery
inetruction by the lecture method was given by a third steff member to
all studente enrolled in the course, many of whom were not in the
exverimental laboratory sections.

Stuit and Engelhart (28) have ststed that there are several
educative factors thet influence the effectivenese of instruction and
the achievement of the students. Many of these were controlled in so

far es it was poseible to do so.
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Teecher factors. Both staeff members teaching the classes were

enthusiestic about the use of each method, and every attempt was made
to keep class roor menegement similar in both leboretory sections.
Eaech hed hed previous experience in teaching food preparation.

The control group was taurht by the individuzl-laboratory method
(ethod "C"). Units of work were assigned for preliminary study;
objectives of the lesson and written instructions in the laboratory
manuael were reviewed briefly. In outlining the work for the period the
instructor stressed points where difficulties might arise. The students,
usuelly working individually, but occasionally in peirs, obtained
surplies from a centrel supoly table and prepasred the products. The
teecher aseisted students when neceessary and snewered questions. After
the products were judced end discussed, tne lesson wes summesrized and
correlated with the lecture and assignment materisl., Depending on the
lencsth of time recuired for the ectuel preparation of products, the
period of discussion reanged from ten to thirty minutes.

The exnerimental group, referred to as the demonstration group,
was teurht by the modified-demonstretion method (fethod "D"). Indivi-
dual leboratory practice wes included in one-half of the clees sessions.
As often as poss=ible the teacher-demonstration method wes used to
present the material, Eech lesson so presented was carefully planned,
end if any pert of the demonstretion wes prerared sheed of time that
pert was thorourhly reviewed., The teacher ﬁade careful explenstion
of the work being done. Cccasionally students aseisted the instructor,

thus givinr additionel exverience in leborstory procedures. Class



discussion and guestions were encoursgsed during the deronstrstion,

as well es later when the finished products, either teecher or student
prepvered, were judred. The discussion, altnourh conducted differently
in the control group, covered the same materisl, In the laboratory
veriods when the students did not prevere products, a short inter-
miesion was riven sbtout half way throuch the period.

Ceneral school factors, The leborstory facilities and ecuinment

were the same for eix o:r the ei~ht rrouns; one group ecsch term used a
gecond laborstory. The equi-ment in this second classroom, =lthourh
not identicsl, wae eimiler to thet in the lsilorestory used by the

ma jority of groups. The periods were all one hour and fifty minutes

in length., OCccasionally the cless finicshed five or ten minutes ahead
of time and the teacher cenerelly utilized this time for reviewings past
work. The eize of tne group, as hes been stated, wes approximately
twenty etudents, which was the cepnacity of the laboratory clessrooms,

Pupil factors. The method of determining the groups hes been

discussed at the berinnine of this chepter. The students were not

sware tnet two methods of instruction were being comnared. This was

20.

done in order to prevent a feeling of rivalry, advantare, or disadvantage

from developings between the groups. XNo attempt was made to check extra-
curriculer activities or course loads oI the participsting students.
Table I shows the distribution ol students in esch group perticipsting

in the study.



TABLE I

DISTRISUTION CF SuULZSTS PASRTICIFATIAG Ix Tiiw SUUDY

Major Field of Study Teacher A Teacher B
Method Hethod Method Method
9 D C D
Term I

Home Economics

ma jors 10 12 9 11
Hotel Administra-

tion mejors 10 ‘ 7 9 4
Other msjors o) 0 2 0
Total 20 19 20 15

Term II

Home Econowics

ma jors 15 8 - 14 13
Hotel Administra-

tion majors 4 9 4 6
Other majors 1 1 1 0]
Total 20 18 19 19

Total for experiment Lo 37 29 34
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Cther factore. The same mweterial and sequence of presentstion

were 1sed for both groupe.l All studente used the same textbook® and
laboratory manuel.? A mimeocravned sheet giving the outline of study
and assisnments for the entire term was supplied each student at the
beginning of the course,

'The me jor objectives of the course, based on those used previouely
in teachinec this course, were refined to fit both methodes of instruction.
They are as followss

To understand the facts and principles involved in the
prepvaration and use of the foods included in the course of
study, with emphasis placed on the physical end chemicel pro-
perties of these foods.

To interpret and esvply facte and principles in terms
of the foods prenared in the laboratory.

To learn to prepere different tyves of food products,
with reference tos (1) the development of epecific skills
and ebilities ccnsidered inmvortant in food preparetion, end
(2) the recognition of the characteristics of products of

standard qguality.
Testing Procedures

When considering the type of teeting procedures to use in this study,
severel reliable tests in the field of home economics end in foods and
nutrition vwere reviewed. None wes aveileble thet was judged valid for

this particuler work. This resnlted in eetting es one of the objectives

L For more detailed leseon outlines, see Anpendix, vp. G4-T4.

2 M, ¥iller end M. PFarnhart: Eesentials of Food Preperation,
Dubugue, Iowas Williem C. Brown Co., 1947.

> E.H. Nasons Leboratory Maenual for Foods and Nutrition. East

Tawmceivmr XMiAahs cave VYAt rarm S4ecd4ae MNMAl1ere Broce 10510
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on the basis of the smount of class time which had been devoted to
studying a certain tooic, or oreparing a particulor tyve of food
product., In this manner it was hoped to have adequste representation
and proportiounment of the esubject matter. Twice as many questions
were submitted as would ultimately be needed in order to enc=ble
committee members to eliminate test items about which tnere was lack
of agreement. After preliminary editing by the commnittee, the questions
wére reviewed by the testing technician wno further refined them from
the mechanical standpoint. The test in revised form wes again sub-
mitted to the comnittee. Awkward sentence structure and other factors
which tend to confuse students were eliminated, in addition to writing
adequate directions for taxing the test. These measures help to
increase the relisbility of the test. The test was resubmitted to
the committee for finel apnroval. This test wes teken as the final
written examination by all students enrolled in the course both terms,
includineg those students in sections not participeting in the atudy.l
After the test had been sdministered for two terms it was analyzed
with resvect tos (1) item difrficulty--the percent=re of students that
mieé the item, (2) item diecriminetion--how the item differentiates be-
tween the cood and poor students, and (3) reliability. The coefricient
of reliability wes determined by the use of the Kuder-Richsrdson

formula (41).

Other testing procedures uced were of the type employed in teaching

the course vrevious terms, These included two one-hour written tests,

1 For a copy of the final written test, eee'Appendix, pp. 76-95.

24,
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five short, unennounced tests, a writien leboretory test, and a
laboratory practical test.

The two one-hour written tests consisted of questions recuiring
short discussion-tyve answers. The pavers of the students vertici-
pating in the study were gra-ed by the two laboratory instructors.

The key was made as objective as noscible, with values for esch
guestion determined before the test was administered. One teacher
eraded the first helf of the pavers of all students; the second teecher
graded the remeining questions. Thus, the scme teacher rrasded the same
cueetione on all pevers. Only one guestion was sreded at a time,
completing that item on all pavers before another questions was rreded.
Brown (42) hae stated that use of the above technigues meterielly
increeses the accuracy of scoring this tyve test.

The five unannounced teests, apovroximztely fifteen minutes in lenrsth,
were riven in all laboretory sections. These were greded with a pre-
determined key on the basis of ten points esch. The scores were
totaled et the end of the term and civen a percenteye value.

The written leboratory test consisted of four recipes given without
directions; the students were required to write the vrover procedures to
uge in preoering the prodvcts and the reseons for each importent stevo.
The recines were selected to illustrete es many fundamental princivples
of food prenarastion Qs poesible. The two leborstory instructors creded
these with e pre-determined key in the same manner as the hour teests,

The leboratory vractical test involved the preparation of two
producte, the recives for which listed the proportions of incredients,

but no directions for procedures. The assisnment was drawn by chance



from the list of products studied in claes. The products were judged
by a skilled member of the foods steff and by the laboretory instructor
using objective score cards brzeed on the "Minnesota Food Score Carde"
(43). Only the scores of the outside judre were used in the final
treatment of the deta since she did not know which method hed been used
in tesching the resvective rroups and the instructor mi¢ht heve been
blased accordinely in her judgement. The same outside judee essisted
throughout the experiment, 1In addition to precering the products, the
students wrote out full directions for the recipes, giving reacsons for
each important step. They also gr=ded their products in terms of a
standard product. Therefore, the finel grede on the laboratory
practical teet wse composed not only of the product scores, but also

on the directions and reasons piven for the procedure, and the ability
to judge & stendard product. No talking was allowed throurhout the
veriod of exeminetion.

In addition to the scores on the tests mentioned sbove, the students
earned "product grades" throughout the course. While these were
considered to be subjective judrements on the part of the instructor,
tge gredes were bssed on the guelities listed for stendzard products on
the above mentioned food score cards. Althourh a letter grade was
eseirned for each product, these gredes were converted to e numerical
value st the end of the term; uee of a numericel grade facilitated the

determination of finel gredes.
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The finel totel score for each student wes derived from the

following scores, all given ss percentages,

Averaze of two one-hour tests X1
Two-hour final test X 2
Fifteen minute tests X1
Laboratory written final test X2
Laborstory precticel test X1
Product grades X2

Final total

Final totel £ 9 = Final percentsge grede
Treatment of Deta

The asnalysis done on the objective-type final written test has been
discussed previously in this chepter.l The other scores and grades
assigned each student were treated in the following manner.

"Analyeis of variance was carried out on the final grades, on the
scores on the finsl written examinetion, and on the averace scores of
the two one-hour tests. The scores on the lsboretory practical test
were anslyzed for siemificent differences using the Fisher t test.

The number of students in both groupe for each teaclier was equelized
for carrying out the analysis of variance. This was done by omitting
the deta of three foreign students, four students for whom no T-scores

were available, and the rest selected at rendom.

1For 8 copy of the final written test, see Apvendix, pn. 76-95.
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Cost of Food Suprlies

Since one of the objectives of the study wae to determine the extent
to which the cost of suwvplies could be reduced or more effectively
provortioned throurh use oi the modified-demonstration method,’a record
wes kept of the coet of food surnlies used for tne series of lessons,

The merket orders were the sa~e for ell the demonstr=tion sections and
for all the control sections, end identicel for toth terms. These were
cost accounted using the prices in effect st the time the foods were
purchesed., If lerge guentities had becen purchesed for depsrtmental use,

the unit cost of the amount used in a perticuler leborstory lesson was

correspondincly reduced.
Orgenization for Later Use

As was previously stated, this course is the first of a two term
sequence. Enrollment in the succeeding course, "Principles of Food
Preparstion II", is necessary in order to comnlete all the units of
study in the food prepa;ation series. This second term's work is usually
followed by a third course in which meal planning snd service is studied.

It was planned to record tnhe deta from thies study in such a vey
that it miecht be supnlemented with eimiler drte on the seme students
when enrolled in the succeeding food preneration classes. Thus, & more
complete picture of pos:zible differences between the two methods of
instruction could be obtsained.

Also, if the objcctive-tyne teet constructed for the final writien

examination proved to be reliable, it was intended to refine and improve



the test for use in later clasces as a final written test, end poseibly

for uce as a pre-test for students traensferring from other schonols when

it is decirable to evelu te previous instruction in food preneretion.

29.
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RESULTS AND DISCUSSICN

Since the purpose of this study was to determine whether two
different methods of teeching would reesult in significent differences
in echievement by students teught by the methods, the dats have been
anslyzed statisticelly to demonstrate any differences which mirht
exist between the grours,

It has been stated that the groups used in this study were texen
from the rerulsr enrollment of clacsees, The grouns in some investi-
retions heve been equeted by using intelligence gquotients, pre-tests,
or similar mesne, but none of these methods was used in this study.

It did, however,'eeem edvantageous to check the eguelity of the pairs
of grours instructed esch term., The meesure used to comnare the erouvs
.was the T-score tased on the collere entrance exsminztion scores for
each student . Derived from the sums of other scores, the T-score is =
measure of general collepe ability. This score wae not evaileble for
a small number of stucente, and the data for those studente were not
used in leter anslyses. In addition, the data for three foreign
students were considered atynicsl and were omitted for thst reaeon.
The grouvs used in this experiment, therefore, hcave not been selective,
but the deta ucsed for stetisticsl anzlyses heve been limited to some
extent for the reesons civen shbove. .

’ The distribution of T-ecores is shown in Tsble 1I. There appears
to be little difference between three of the four pairs of groups.

However, the term I demonstrz2tion srroup of Teecher B had a meen value



of 7.0 for the T-scoree, end the control group had e mean velue of
4,7. It would secn that the deronstration eroup, in this cese, was
composed of students of slirhtly hirher sbility thzn the control
group.

TABLE II

DISTRIBUTICi CF T-SCCRES OF STUDEITS PARTICIPATING IN THE STUDY

32,

Students Enrolled Term I Students Enrolled Term II
T-Score Tescher A Teacher B Teacher A Teacher B
Method Method Method Metiod  Method Method Method Method
C D C D C D C D
10 1 0 1 1 1 1 1 0
9 3 > 0 5 2 1 o] 1
1 2 1 0 4 2 1 4
7 1 1 2 2 2 2 3 2
6 4 3 1 4 3 5 1 4
5 p. 2 3 1 1 1 5 1
b 1 3 3 1 1 3 2 2
p) 1 2 1 0 1 1 1 2
2 3 2 0 1 0 1 3 1
1 0 0 3 0 2 0 2 2
Average 5.8 5.6 4.7 7.0 6.2 6.0 4.7 5.4




Evaluation of Group Achievement

In order to compsre the results of the two methods of teaching,
the final gredes end the scores on several tests were analyzed
statistically to indicate whether any sienificant differences resulted
from the use of the two teaching methods,

The final grades and the scores on separate written tests were
treated statistically using analysis of varience. Preliminary
analyses carried out on the deta for each term showed there were no
significant differences between the two methods of teaching, as
indicated by the avereres of the final grades and also the scores on
sevarate written tests, In addition, there were no significent
differences in the resulte achieved by the two teachers,. In 12 out
of 16 comparisons tne mean score of the demonstrstion group weas
slightly higher than the mesn score of the control group of the seme
teacher. However, in no case was this difference significent. The
data used for these enelyses may be found in Table IX in the
Appendix.l

The final prades for all the groups used in the study heve been
combined, &8 shown in Table III., The anelysis of veriance carried

out on these dsta is riven in Teble IV. The weighted aversges and the

standard errors of the mean were obtesined from the data for both terms,

1See Apvendix, p. 2.
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TABLE IV

35.

ANALYSIS CF VARIAWCE OF Tilz FINAL GRADES OF

STUDELTS FARTICIPATING IN THE STUDY

Source of Decrees of

Sume of

ean

Veriastion Freedom Square Square F-value
Total 137 4,479

Between

method

averages (M) 1 4o ko 1.468
Between term

averages (T) 1 6 5 .18
Between teacher b
averages (t) 1 10 10 .30
Interection

TxM 1 27 27 .80
Interaction

Txt¢t 1 4 4 .12
Interaction

Mxt 1 14 14 42
Interaction

MxTx+t 1 1 1 .03
Error 130 4,353 33,6

8An F - value of %.91 would be needed to indicate a
significent difference at the five per cent level.

bAn F - value of 254 would be needed to indicate a
significant difference st the five per cent level.
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The weirhted averare of all the control grouvs wes 32.7'* .70,
and the weirhted averere for ell the demonstrsetion groips was
83.9% ,70. The wcichted everarces for all grouns of toth teschers
were 83,5 ¥ 71 for term I and 83.1 ¥ .69 for term II which indicstes
a close agreement between terms,

The anelysis did not show asny siynificent diifereances between the
two methods of tesching as indiceted by the aversges of the Cinal
predes, In addition, tne use of this statistical technicue indicated
thet there were no simmificent differences uetween the results achieved
by the two teachere, or betwecen terms., There were no eigniricant
interactione between the avercres of the teasching methode, the teachers,
or the terms.

The scores of only one judre were used in anelyzine the scores
for tnhe lsboratory prectical test. This person did not know the
students, or the method of inetruction used with each group. ¥While it
would have been desirsble to have scores of more thsn one judre, it
was felt thet the scores of the instructers mirht be biesed, es they
would be aciueinted with the students and their work. The finel scores
vere éxpressed on a percentace basis, becasuse all products were not
ecored on the sare nunber of voints. Table V presents the mean scores
end renges in the practical test for each group.

It will be noted from this table that the mean scoree of the
demonstration grouos were, in all cases, slirhtly lower than the mean
scores of the control rrouns. However, this difference wase not statis-
tic=1lly eignificent eccording to the Fisher t test. The range of scores
in three out of four ceces wese greater in the demonstretion rroup than in

in the control group.
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TABLE V

FEAN SCCRES AlD RAllGwS CON THE LABORATCAY FRACTICAL TECT

- ————p———— - .~ = ——

Method C Method D
Number Number
of lean Range of Fean Range
Students Students
Term I
Teacher A 18 87.1 * 2.28%  69-100 18 85.1 ¥ 2,26 67-97

Teecher B 13 82.3 t 1,75 73 - 95 14 79.6 £ 2,38  61-G2

Term II
Teacher A 15 86.4 t 2,38 72-97 15 84.0 ¥ 2,00 71-100
Teecher B 19 83.8 £ 1.92 69-100 19 81.2 # 2,48 61-10C

8ctandard error of the mean



Teecher B steted thet there was a noticeable difference between
term II grours in the time taken to comolete the precticasl test; the
demonetration group reauired more time than the control group did.

It would appeer from these deta thet eny advantages in demonstret-

ing lesboratory procedurce did not result in hicher scores by the
demonstration group on the latorstory practiczl test. Cn the other
hend, the edditional experience obteined by studente in the control
grours did not evneer to result in siegnificantly greater echievement
on the sare test,

“A review of the data derived from the final erades and other test
scores would seem to indicete thet on the besis of the measurements used
in this study, there were no sipnificent differences between the levels
of achievement attained bv the crouvs tzuzht by the two methods.~

For a further comverison of the students particip~tinge in this
study, the final letter grades earned in Princivles of Foods Prevaration
I1 were obtsined for ees meny of these students as possible. The method
of instruction in the second couree is similar to the control method
in this study. The comparison of the final letter rrasdes eesrned in the
two courses is shown in Table VI,

It will be seen that the mejority of students received the same

letter grade in both courses, and a small number of students earned a

higher grede in the second course., Thirty-eight per cent of the students

from the control grouve, =8 comrared to 11 ver cent of the studente from
the demonstration eroups, ecrned lower grsdes in the second course then

in the berinning course,



TABLE VI
COWPARISCN Cf FINAL LETT:R GRADES EARNZD
IN T%0 FOOD PREFARATICN CCURLES &
— deted o ievwdd
Humber Percentere Zumber Percentere
Cases in which the 1 3 3 11

student ezrned a
higher grade in
course 1I than in
course 1

Ceses in which the 17 59 22 78
student e«rned the

eare grede in Loth

coureee

Cases in which the 11 38 3 11
student eerncd a

lover rr-de in

course II than in

course 1

® The gredes of the students of both teechers have been considered.
Grades of ten students were not availstle.



While this observetion micht sugrest a difference in the retentio
of knowledre by the two groups, more detailed measurements would have
to be made in order to determine any real difference resulting from

the use of the two methode of instruction.

Evalustion of the final written test. One of the objectives of the

study was to construct an objective-tyve test suitable for use a8 a
finel exeminstion. The questions were based not only on fectuasl know-
ledge, but elso on application of facte and on an understending of the
princioles involved in food prep=retion. After the test hed been
sdministered to 184 students, the answer sheets were anzlyzed to

determine the effectiveness of the individual items in the test. From

n

these data two coefficients were computed for each test item: an index

of difficulty, and an index of discriminstion. These values are
incorvorated in the copy of the final examination included in the
Appendix.l In eddition, the coefficient of reliability for the test
wae determined by use of the Kuder-Richardson formule (41). Thie

and other statisticel data are given belows

Total number of voints 125

Mean raw score 107.61
Stendard deviation 8.55
Mean percentage score 86.09
Reliability coefficient .82

Because these data concerned the cherscteristics of the test itse
the answer sheets for all students taking the test were used for the
enalysis. The analysis was carried out under the direction of a

representative of the Michigen State College Board of Examiners,

1
See Apvendix, pp. 76=95.

1f,



Generelly, the test iteuns are valid:sted by compering the performenc
of the g¢ood and poor grouns of students es shown by test scores. In
actual practice it is & long procedure to compute the velidity of en
item on this beeis when the esroun conteine one hundred or more. It is
poesible to comoute accuretely the velidity of iteve on the baeis of
total test scores ueing an ezusl provortion of parers of good and poor
students, such a8 the hichest and lowest thirds or fourths.’ Pavers for
those fifty etudents hoving the hirhest sc-res end for those fifty
students having the loweet scores were used in this analyeis, Fifty
reprecente 27 per cent of the total 184, The terms high and low eroups
refer to the pood end poor students whose papers were used in the
analysis,

" The analysis was done by the Grephic Item Counter attached to one
of the IBM test scoring mschines. A tabuletion wes made of the number
of studente in each rroup who snswered esch item correctly. . From these
data the coefficients for esch item were ccmouted, The index of diffi-
culty revresents the percent=zge of students in the combined groups who

missed the item. The index of discrimincstion is an indic=tion of the

41,

e

extent to which an item discriminetes between the good end poor students.

The complete iter anelysis serves ac & basis for the examiner to judre
the usefulness of each item, end is also used in deterrinine the

coefficient of relisbility.

Reliability is one cherecteristic of a good evelu=tion device. This

term is often used in conjunction with another chsrscteristic, velidity.

Accordinc to Brown (39) "validity of a test indicetes the degree to which



it meesures what it cleims to measure, whereas, the reliasbility of

a test indicetes the accuracy and consistency with which it measures

whatever it does mezsure." Validity of & test as e whole ies not easily

measured, for it recuires correleting the scores made on the test with
other outside criteria. Reliability, on the other hand, devends on
several factors some of which are inherent in the test itself, such as
the number and difficuvltv of test items. ’The reliability estimate of
this test was comouted to be .82.. Brown {42) has steted thet a
reliatility coefficient of .80-.89 is adequete for group meesurement.
Since most achievement teets are restricted in lencth by the
availeble time, it is imnortent that every test item edds to the value

of the test. It is the purpose of an item anslysis to indiccte the

poor items so that they can be revised or discasrded.” It is obvious thet

eny item on en achievement test thet is pessed or feiled by everyone

contributes nothing to the results of the test. Therefore, the items

42'

of zero or one-hundred per centdifficulty should be discarded. wuestions

63, 64, 72, 88, end 89 on this test hed an index of zero, and ten
additional cuestione had v=lues of one or two for this index. All
items of low difficulty need not be discarded from the teet, because
easy items will help differentiete between poor students, whereas,
difficult items will effectively discriminate between good students.
It is evident, then, thet the use of both easy and difficult items
is deeirable. The indices of difficulty on the items in this test

ranred from zero to 57.
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A study of the indices of difficulty revealed thet this test was
comnoeed of fairly eaey items. Eirchty ver cent of the questions had
an index of diiticulty below 25, end an index oi over 5D was computed
on only one item, In reneral, the metching items were more difficult
then the multiple choice cgueetions,

The fect thet this test was comnosed to a larce extent of items
of low difficulty was elso reflected in the mean score, The meen of
107.61 from 125 poseible voints is comparable to a vercentage score of
86.09. A test composed of e=ey items will rroup the scores at the
high end of the scale, end one comvosed of difficult items will result
in a mejority of scores at the low end. However, if one eim of the
course is that the students snould have a knowledre of all the materiel
riven in this test, then a low mean score end hirh indices of
difficulty could indicste faulty instruction or an invalid test.

A study of the distribution of scoree on the final written test,
as shown in Fioure 1, reveels that the curve is skewed towerd the hirher
scoree, It has, however, some rcsemblance to the normal distribution
curve,

It hes been stated thest the index of diecrimin:tion is en indicetion
of the extent to which an item differentiastes between good and poor
students, Discriminetion cen be classified into three grounss: positive,
zero, ;nd nerative. If an item hes & positive index, more eood students
enswer the item correctly than poor students. A discriminstion index
of zero indicates that an equal number of both groups enswer the item

correctly, end a nesctive value shows thet more voor studente than good
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answer the item correctly. The degree of discriminetion depends upon
the difference in correct responees by the uvpper and lower groups.
For most tests a discriminstion index above .20 will be
satiefretory.

A study of the discrimineting power of tne verious items, as
shown in Teble VII, indicates thet the multiple choice items were lees
diecriminating than the mstching questions, since 72 ver cent of thne
gueetions of multiple ctoice type had satisfectory indices, as comrared
to ninety per cent of the matching questions. Sevemnty-five per cent
of 8ll items proved to differentiate satisifactorily between the good
and the poor students. If an index of .15 is eccepted es the stendard,
which wes the value used by Secner (33) in studying achievement in food
preverstion, eirhty ver cent of the items on this test would have'a
satis’actory index of diecriminztion. Brown (42) hes steted thet an
index of even lecs then .15 may be re~arded as a sufficient difference

in the cnse of very eesy or very difficult items,
TARLE VII

NALYSIS CF DISCRIMINATING ITENS IN THE FINAL WRITTEN TEST

Discrimineting Item®

Tyve of Question Total Number
of Items Nuaber Per cent
Multiple choice 104 75 72
Mstching 21 19 90
Both 125 94 75

v

& Index of discriminetion 2 .20

1 Personel communicetion from Mr. Robert Jackson, Cffice of Board of
Examiners, Michigen St=te College, Eest Lensinz, Michizen.
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In this test & total of 31 itemns hau an index of discrimination
below .20. Of these, five had a ner-tive index and eirht had a value
of zero. If these items snould be revised or replaced this stould,
in turn, reise the discriminction index for the wnole test. Simply
omitting these items would raise the reliebility coefricient for the
remainine eroup of guestions., Cn this test fifty per cent of thue
discriminating items had an index between .20 and .40, end eighty per
cent of the items hed en index below .50. The ranre of index values
was -.11 to .70. In renerel, a greater percentare of the matching
guestions hed higher discimineting power than did the multiole choice
guestions. In vrsctice a discimination index of 1.00 will never be
obteined.

It snould be recosnized thet ermsy test items end difricult test
iteme can both be discrimineting. The difference lies in tne fzct thcot
the easy cuestions differentiste between the poor students and the
difficult questions between the pood students. Exsmvles of ezsy
guestions having & hich index of discrimin:ztion ere numbers 21, 25,
end 43, Test items moey, however, be of greeter difiiculty and still
not discriminete well between cood and voor students. (uestions 18,
57, and 10C are examnles of this tyve. It is deeirable to have some
items which are both hichly discriminstine and of grecter difficulty in
order to bring out diiferences between students in the higher levels,

Examples of this type ere questions 23, 66, and 59.



Item analysis csrried out on test itens is valid only for thne
eroun whose naners were included in the enelyeis, Difficulty and
discriminetion will vzry with differ=nt groups. How<ver, it is
useless to perform en item enalysies unless the test items are to be
used arain. OCnly after euch exarination es this cen echievement tests
be made to measure more accurastely the knowledre which it is intended
that they meesure.

If further use is made of this test, the following mecsures are
recomrended to imorove it. (1) Diecerd or rechreese the items or very
low difficulty. Rerlacing these items with questions of preeter
difficulty would helv to increase the discriminetion between good
students. (2) Discerd or rephresse the iters havinr en index of dis-
criminetion below .20. This would incresee the discriminetion index
of the test o8 a whole end raice the coefficient of relisbility. (3)
After selecting the good items, tabulate the individual resnonses to
each item. Revise or revlace incorrect choices that ettrected no one,
(4) Place tue items according to difficulty. Ebel (44) hes steted thet
vlacing the iteme of lees difficulty st the burinning of a test will
encouracre the students when startine the test.

As a result of this revision the test would be a more effective
-device for eveluetine achievement of students enrolled in the beginning

course of food prensration.
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Cther Results of the Tesching Methods

Interest is one fector which is difiicult to meesure, end yet it hes

a definite influence on both the teecner and the student. Generslly
soeaxine, the students in both csrouns avpecred to be interested in the

work beinc done, However, teechier B expreesed difficulty in keeving

the attention of turee =r four students in the second term demonstrastion

section., Lscik of interest on tne part of these perticular students
did not continue loarer then the first two weeks of work, althouch
this instructor steted thet the sttention of the entire sroun wese more
difficult to hold then thst of her previous demonstrztion group.

An interestine comnerison wee mede between the unexcused absences
by students in both groups. Only absences from the laboratory were
counted, Almost twice as meny absences were incurrcd eech term by
the students in the control groups &s in the demonstrstion grouvs.
whether there is a relestionship betwecen student-intereet end student-
absences is no* knovm. It should be recogmized thet the time of day
at which the cless met may have been a contributing factor.

Clarity ~f directions is enother fector difficult to evaluate,
Both teachers observed that, in meny inetencee, the use of verbal and
written directions preceeding individusal lebtoretory wérk was less
effective in teaching food premarastion then when demonstrestion
preceeded practice exnerience. This was especielly true when difrerent
tyoes of ecuirment were used, as in the prepsration of beversges; or
when elternative methods of procedure were involved, as in the preozsra-

tion of white sauce. Devonstroticn rether then lecture mey be more



meenineful to the student when more than one correct method of
procedure mey be used,

The demonstration method hes the advantege of helping pupils

see’ how things are done, and helping them understand fhe reasons
for following certain methods of procedure. A single teaching
demonstretion may serve meny purils, whereas individuel latoratory
assistance is more time consuming and meete the needs of fewer students,
Both teachers stated thet the prectice time for students in the
modified-demonstration group should not be reduced. Experience in
"doing" is importent in this area of study. While the results of this
study do not indicate significant differences between the levels of
echievement on the part of the modified-demonstration group when
comnared to the students in the control group, it is possible that any
less time in laboraotory experience might have resulted in grester
differences, especially on the scores of the practical test. It is
believed that time and work efficiency will, in some respects, be
releted to experience, and reducing the leboretory practice time for

the modified-demonstration group mirht result in less proficient work

being done in succeeding courses,
Comparison of Costs

A record was kert of the cost of the food supplies used in one
laboratory section of eech type for one term. The orders were the
same for all the demonstration grouvs end for all the control sections,
and identical for both terms. Table VIII g¢ives the comparison of the

costs of the food suprnlies for the series of lessons.



TABLE VIII

CCMPARISON CF CCSTS CF FCCD SUPFLIES USED FOR CKE TERE

5

Control Modiried- Diiference
Lescon Group Demonstration in
Group Cost
Salads $ 3.87 $ 3.3 3 .57
Gelatin products 2.02 .82 1.20
Flour and gluten .19 .19
Muffins-variastions in
mixine 2.26 47 1.79
Yhite sauce, cheese 1.83 1.76 07
Cerezl dishes 4,3 1.60 2.75
Bevereges 1.67 1.16 51
Breakfast egrs 4,26 1.15 3.11
Custards 2.33 T4 1.59
Omelets 1.64 27 1.57
Souffles 3.51 3.51 .
Puddings 2.37 2.37
Leavenings - baking
powder 2.43 56 1.87
Leavening - baking soda 1.67 <30 1.37
Muffine - standard
products 3.80 3.80
Fruits 1.78 1.12 .66
Candies 2.43 2.43
Practical test 3.62 3.62

Total 346,03 $29.17 $16.86




The totel cost for one term for the group taurht by the
indivicuel leboretory method wes $46.C3; the total cost for the
modified-demonstration group was %20.17 for one term. The difference
in cost of the food supplies for the two erours was $16.86, which
constitutes a 22 ver cent savine in the demonstration grouon. Since
four rroune were tausht by the modified-demonstretion method, the
seving for this study wss arvproximately seventy dollars. When one
considers that three to six sections of this course are taught every
term, the difference in the cost of tne two methods acsumes consider-
able imrortance., Cther fact-rs which will influence costs are the
size of the clasces and the ability of the tescher to olen and order
suvplies., However, the saving effected by the use of the modified-

demonstration method merits attention and coneiderstion.
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SUILARY AND CCRCLUESICLS



SUMHARY AWD CCNCLUSICHS

The suthor end & second teacher emnloyed two teaching metliods to
instruct eisht sroupe of collece students enrolled in a beginning
course in food preraration. Four grouvs were tzught throueh use of
the individuel laboretory method; the other four groups were instructed
throurh uce of the modified-demonstretion method. The individual
laboratory method consisted of etudent vrevsration of food products
after preliminery instruction hed been given., The modified-demonstra-
tion method utilized teacher-demonstration for presenting the material,

corbined with sunervised practice periods for individqel experience
in h2lf of the scheduled veriods., Additional instruction was fiven
both eroups throurh lecture classes and review sections. Educetive
factors were controlled in so far as it wes possible under ordinery
school conditions. The experimental factor was the teaching tecnnigue
employed in the leboratory classes,

Eveluation of student achievement was made on the basis of scorse
on written teets, product grades, and a prectical laboretory examination.
The data were analyzed statisticelly to see if any differences resulted
from the two methods of instruction.

An objective-tyve test was constructed for use es a final
examinstion. The paners of 1. students were anelyzed stetistically
end the data were used to comnute the index of difficulty and the
index of dicscriminztion for each test item; the coefficient of

relisbtility for the test was slso determined.



A record was kept of the cost of food supplies used in the
laboretory in order to determine the difference in cost between the
two methods of instruction.

Under the conditions of this experiment there was no statistically
sienificant difference between the rroups on the basis of either the
finel gredes, the scores mede on the finzl written test, or the
average scores of the two one-hour examinations. Analysis of varience
carried out on these date indicated that there was no sirnificant
difference between the reeults obtained through use of the two methods
of teachinr, end also no significent difference between the results
achieved by each teacner,

The resulte of the analysis of the scores on the laboratory
practical test, as determined by use of the Fisher t test, indiceted
thet there was no statistically significent difference between the
grouve., In all cases, however, the meen score of the modified-
demonstration group was lower than the mean score of the control group
of the same teacher,

The test constructed for use as a finel test proved to be a fairly
rood measure of the students' knowledre of this subject. If an index
of diecriminetion of .20 is used es the standard, 75 ver cent of the
iteme satiefsctorily differentieted between the good and poor students.
The reliability coefficient for the test was computed to be .82.

Recommendstions hsve been mede to improve the test in order that
it micht be a more eifective device for evaluating achievement in

berinnine food preperation.



The coet of the modified-demonetretion metnod wae over 22 per
cent lese then thet of the individuel laborotory method. Since
severel laborstory sections of this course are tsucht esch termn,
considerable saving of money would result through the use of the
modified-demonstretion methrod.

Under the conditions of this exneriment it is questionsble
whether the students learned more throuch the use of one teeching
met*od then through use of the other. However, the results of this
study heve indiceted that the individuel laboratory method is not the
only eifective way for students to lecrn food preparetion. The
extent to which teascher-demonstr~tions can substitute for pr;ctical
experience in a beginning food preperstion course, and et the same
time allow tne student to gein nececcary exverience in menipulative
gkills and technigues, is not definite. More anelytical work will
be neceseary to decide the circumstences under which, snd the unite
of study for which, eech metnod will be most successful. The use of
the modified-demonstration methecd, es it has been carried out in this
study, hes been judzed to be no lese effective as a teacting
technicue then the conventionally used inéividuel leboratory method.

In addition, it hes resulted in considerable saving of money.
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APPLIDIX






LESSON OUTLINES



Control

Modified
Demonstrstion

Introduction la

Introductory discussion
- The course

- The leboratory

Introduction - Same

Saleds and Ssled Dreceinrs 1b

Discussion - Characterietics of
cood salads
- Prevaration and
service of good
salads
- Prepasration end use
of
- Salad greens
- Tomatoes
- Citrus fruits
- Peel and
section

Prepare - Salads (Individuels)
Judge products

Discuss - Emulsions
- Tyves
- Proverties
- Salad dressincs
- French dressing
-Mayonneise
-~ Cooked dressing

(Individuel preraration)

Discuss - Same

Demonstrate - Preparation and use

of

- Saled greens

- Tomatoes

- Citrue fruits
- Peel end

section

- Selad exenples
- Fruit
- Tossed

Prepare -~ Same
Judge products
Discuss - Same
Demonstrate - French dressing

- Mayonnaise

Discues - Cocked dressing

64,



Control

Discuss - Eydration and dis-

solution of gelatin

Prepare - Gelatin products

(3rouns of two)

- Whips

- Sponces

- Eevarian creems

- Jellied vecetable
saled

-~ Tomato aspic

Judre products

Discuss

Discuss

Prepare

Discuss

Recipe differences
Solutions
Colloidsl systems
Gelatin gels
Foams

- Egg

- Cream

Gluten formation

Sluten balls
(Individuele)

- Differcnt flours
- Added suger

- Added fat

Factors affecting
gluten formaetion

Technisues of measuring

- Flour

- Liquid

- Fet

- Brown sugar

Gelatin

Modified
Demonstrstion

2a
" (No individuel prevaration)

Demonstrete -~ Hydration end dissolu-
tion of gelatin
- Celetin vroducts using
basic lemon jelly
- Same, except tomato
aspic

Jud~e products

Discuss - Same, plus tometo aspic
recine

Gluten 2b

" (Individuel prepzration)
Diecuss -~ Same

Prepare - Same

Discuss - Same

Demonstrate - Techniques of measuring
~ Same



Control

Discuss - }ixin~
- Muffin metrnod
- Variations in
amnount

Prenare - Muffins
(Individuals)

Judce products

Discuss = Overmixing
- Incredients
- Purvpose
- Varietions
- Clanzes in
baking

fmite

()N
On
[

iodified
Demonstration
Muffins--Mixiar 3a
(Jo individual vrenaration)

Demonstrate - ixing
- Muffin method
- Varistions in amount
- Varietions in inrredients

Judre products

Discuss - Same

Sauce - Cheese Cooxery 3b

Discuss - Combining starch
ligquid
-~ Cold

- Hot

- Effec$ of heet on cheese

Prepare - Wuite sauce
(Individuels)

(Individual prepearation)

with Demnonstrate - Coxrbinine starch with
liguid
- Cold
-~ Hot
Wihite sauce
Effect of heat on cheese
Weleh rarebit

Prepare - White sauce
( Incividuals)

-~ Welsh rarcetit with
half of white sauce

Judge products

Judr~e products

Discuss - VW hite sauce proportions Discuss - Same
- Starch c-okery and

Felatinization

- Separation of starch

rranules
- Methods
- Uses

- Pactors affecting

~ Cheese cookery



Control Modified
Demontretion
Cerenal Dishes La
(No individusl nreparastion)
Discuss - Methods of combining Demonsetrate - Metnods of combining
cerecl with liquid cereel with liguid
~ Swelling - Swelling
- Rinsing - Rinsing
Prepare - lacaroni, snshetti - Cooking riee with cream

eand rice rroducts;
(Gro:rs of two)

Judge products

Discuss - Rice with cream or
tarter

Cereal cookery

Finieh sterch cookery

Discues

Bevercpre ejuiovment
- Inrredient proportions

Prepere - Beverages
(Individuels)
-~ Coffee

- Tea

- Cocoe

- Chocolate
Judre products

Diecuss - Coffee, tes, cocosa,
chocolste
- Composition
- Brewing

of tertar

- Spanish rice

- Sparhetti with meat
sauce

Judre products

Discuss - samre

Beverares 4y

(No individusl preparation)

Demonstrate

Use of ejuinment
- Ingredient proportions
- Corffee
- Four methods
- Iced
- Tea
Two methods
- Iced
% - Cocoa

Judge products by tyves as prerncred

Discuss - Bame plus
* chocolate recive

* lay prepesre cocoa 2t previous
lesson (ceresls) to shorten
lesson.



Control Modified
Demonstration
Breakfast E-rs 5a
(Group preparetion)
Discuss - Temnersture of egg Discues - Same
ccokery
- Methnods
Prepare - Breakfast egrs Demonetrezte - Grouvs of two
(Individuzls) - Two methods each for:
hard cooked
- Creeved egr sof't cooked
or poached
Eer in nest scrembled
fried esrs
- E¢g in nest
Judge products Judre products es preocred
Discuss - Egg cookery Discuss - Same

Grudine of eges
Aging of eg:-s

Custard 5b
(No individuel prevparetion)

Prepsre - Bexed custard veriations Demonstrate - Use of dried milk

(Individuels) - Baked custard variations
- Inrredients
- Temperature
- Water bsth
- Stirred custard - Stirred custerd

- Stares of coaruletion
- Standard product
- Cvecrcooked

Judge products Judre products

Discuss - Use of dried milk Discuss - Same
- Ero gels
- Formetion
- Factors effecting



Control

Discuss - Cmelets
- Puffy
- Plain

Prepare - Puffy omelets
(Individuels)

Judge products

Discuss - Review egg foams
- Review erg cookery
- Souffles for next
lesson

Prepere - Souffles
(Individutls)

Judge products

Diecuss - Review
- Ecg cookery
- Foams
- Starch cookery
- Cheese cookery

Omelets

Modified
Demonstration

(No individuel preraration)

Demonstrete - Cmelets

- Puffy
- Plain

Judre products

Discuss - Same

Souffles

(Individuel preperetion
prer

Prepare - Seme

Judge products

Discuss - Same

69-

6a

6b



Control

Puddines

Discuss - Princivples of
starch cookery
eco coakery

Prepare - Puddincs
(Individuals)
Apply starch and
erc cookery prin-
ciples

Judge products
Discuss - Apnlicotion of
princinlees of starch

end ecr cookery
- Review for hour test

Muffine

Modified
Demonstration

(Individusl prep=ration)

Discuss - Same

Prepare - Same

Juge products

Discuss - Same

- Bskine Powder

Demonstrste - Different types of
baking powder
reactions

Prepare - Muffins with baking
powder variations
- Types
- Amounts
(Individuels)

Judpe vproducts

Discuss - Baking powders
- Types
- Ingredients
- Reactions

(No individuel preparestion)

Demonstrz=te - Sane

- Muffins with baxing

Judre products

Discuss - Same

powder varietions
- Tynes
- Amounts

70.

Ta

7b



71.

Modified
Control - Demonstretion

Huffin Veriztions 8a
(Individusl preverstion)

Prepare - Standard product Prepare -~ Same
muffin verietions
(Individuels)

Discuss - Leavening
- Review baking powders
- Beking soda

Baxing Soda Products 8b
(No individuel preparation)

Diescuss - Bakine soda reactions Demonstreste - Baking soda reactions
- Cold
- Hesat
- Acid
Prevare - Batters of different - Effect of changes in
pH (Individuals) pH of batters on
- Chocolate cup cake chocolate cup cakes

~ Ginperbread
- Cottage pudding

Judge products Judge vroducts

Discues ~ Effect of pH of better - Discuss - Same plus other ecid and
ons baeic batters
Color
Texture
Tenderness
Flavor
- Neutralization



Modified
Control Demonstration
Ccokxed Fruits
(No individual preparetion)
Prepare - C-oked fruits Demonstrate - Sauces - three methods

(Individuels) - Beked fruit

~ Sauces - Avples

-~ Baked arples - Pears

- Stewed Iruit - Bananas

- Stewed - two metnods

Judre products ~ Judee products

Discues - Fruit cookery: Discuss - Same

preservetion of
- flevor
- shape
- nutrients
- color
- Surar solutions and’
osmPtic precsure
differences as applied
to fruit cookery

Vacation

Ga

9b



75.

Modified
Control Demonstretion

Crystallization 10a
(Individusl prevzration)

Prepare - Fudge, standerd Demonstrate - Fudge
products
- Variations in Discuss - Variations in preparstion
prexzeration
- Optimum cookin-c, Prepare - Standard product

beeten immediately
- Undercooxed, cooled
before beaten
- Overcooked, cooled
before besten

Judce products Judge products
Discuss - Theory of crystal- Discuss - Same
lizetion

- Factors affecting

Practical Test 10b




Control

Review and Laborstory VWritten Test

Review - One hour Samre

Written Test - Approximately
45 minutes

- Principles of
laboratory

prevarations .

Yodified
Demonstrastion

Th.

11A
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CBJECTIVE-TYPE FINAL TEST

202 C Final Test

READ CAXEFULLY

Teer this sheet off if you wish but:

1. Plesee use this sheet for any calculations. Do not merk the
test guecstions,

2. Check the directions &t the beginning of each section. (Is there
one or more then one right answer?)

3. Mark the answer sheet with heavy btleck lines,

4, Before leavinz this room turn in:

(a) Your answer sheet

(b) Your copy of the test questions
(¢) This celculetion sheet

(d) Pencil

5. The test will be scored as followss
Total number (125) minus number wrong.

Authors note: The analysis of each test item is recorded at
the left of each item using the following keys

i b
o d

c

Number of hich fifty students who marked the item correctly.

o
1]

o
]

= Number of low fifty students who merked the item correctly.

= Item difficulty (vpercentace of students missing the itex).

(o]
|

[o 9
I

= Index of discriminetion.



202 ¢
Final Test

For questions 1 thru 93 select the one best enswer. Blacken the

appropriate space on your number sheet. .
1. Which of the following ie NCT a characteristic of a
Quality A epg?
50 48 1. A "stend-up" yolk
2 .25 2. ©Small eir cell
3. Firm vitelline membrane
4. Thin white
2. Proceseed cheese is less apt to sevarste upon heating than
ie unprocessed cheese because
48 44 1, en emulsifier has been added.
8 .25 2. it is creamnier.
3. it contains less fat.
4, it contains less protein.
3. Acid decreases the thickening power of cornstarch because
49 31 1., it hydrolyzes the starch.
20 .61 2. it reises the boiling point of the mixture,
3. it takes up some of the water necessary for maximum
gelatinization.
4, it nydrates the starch.
4, The emilsifying egent in meyonnaise is
bo 4o 1, oil.
2 0 2. vinerar.,
3. ersg.
4. spices.
5. An example of & gas-in-liquid colloidel system is
43 38 1, rincer ele.
19 .15 2. whipned cream.
5. foz.
4, steam.
6. E~o white functions as a foemine ecent becsuse
4o 49 1, it contasins a larre amount of water.
2 0 . its wster content traps the incorporeted air.

its vrotein becores overcosculated.
its protein forms an elestic film arcund the sir bubbles.

[ESAN T VI
.

7.



10.

20 W37

11.
50 44
6 L] 5
12,

50 41
9 .51

What cnerecteristic of a muffin better accounts for the
difference in tunnel formation when using different tyvpes
of baking powder?

BN -

Moisture content
Viscosity
Porosity
Sweetness

During the mixing of a muffin batter the protein of flour is

_1_.
2.
3.
"

hydreted.
hydrelyzed.
solubilized.
decomposed.

Before measuring flour you should sift it

#‘&N!M .

The

not at all.
once,
twice.
three times.

use of which baking powder tends to deley tunnel furmstion?

Tartrate type
Phoephete type
S.A.5. tyve

None of these

Cvercoagulation of egg protein is cheracterized by

£\ -

shrinkece of protein.
expansion of protein.
tenderizetion of protein.
geletinization of protein.

Which of the following ingredients is NCT found in all types
of baking powder?

IF=pe s

Acid ingredient
Starch

Sodium bicarbonate
Celcium acid phosphate

Syneresis is the cause of

2 Wine -
. L]

lump formetion in a white sauce.

separation of liquid from solids in a custard.
staline and deterioration of coffee,

tunnel formetion in muffins,



50 46

R

18.

22 25
k2 .25

1-11

The chief function of milk in e muffin better is to

. #five structure.

« lenderire.

. ect as a solvent and suspension medium.
. vcive flevor.

P S IS

The constituent of flour which is oresent in the larcest
amount is

1l. sterch,
2. water,
3. protein,
4, fat,

Whet effect will surer in a batter heve on the gluten formed?

It pevtizes the gluten.

It overcoarulates the gluten.
It hydrolyzes the fluten.

. It relatinized the gluten,

£ -
L]

The chief function of fat in muffins is to make them

1, 1licht in texture,
2. tender.

3., Dbrown better.

4, firm,

The oroperties of a colloidal system are due chiefly to which
of the following charecteristics of the dispersed phzse?

Solubility
Hardness
Surface area
Acidity

AN O~

.

If cheese is cooked long or fast

1. it is smooth and creasmy,
2. it is easily blended into & product.
%. it is ruttery and stringy.

. ite flevor is emhanced.

Erc ects as a thickening acent because

it forms & true solution.

it incorvporztes eir.

the fet in it is highly emulsified.

the protein in it under-oes coagulstion,

[E=AN T\ g



22,

45 37
17 .30

Wnich of the followinrs baking conditions would be most
suiteble for beking custerd?

SN D

5.

300°F.
350°F,. using a water bath
350°F.
400°F. using a water bath
LoO°F.

Which of the followinr temnersture ranres would be best for
beking bran muffins?

1.
2.

£:

In

300-325°F,
350-375°F.
400-L25°F,
450-475°F .

the prever=tion of 2 white sauce the starch gel is

stablized by

2N D

the annlicetion of heat in the presence of liguid.
the applicetion of heet in the presence of fat.
fat.

liquid.

After cooking cereal products such es rice, noodles, macaroni

or

1.

[FSAC T V)

spechetti, one should

leave tne cereal in the hot cookine water until ready

to serve,

drein off the hot water end plece in the oven to keep warm.
drain off the hot water and set cereal aside until served.
rinse with runnine water and reheet, if necessary, before
serving.

One-fourth cup conteins,

3

[EAN T S

1 tablesnoon.

2 tablespoons,
3 tablespoons.
4 tatleepcons.

The thickening of a white seuce is completed when the liquid
reacnee the boiling tempersture because

SN -
L] L] L]

the milk necds no further cookinr.

maximum swellinz of the starch grznules hes occurred.
the fet has completely melted.

the selt has ccmpletely dissolved.

80.



29.
L4 45

8"009

31.

22 W42

32.

Lo 26
3L 3]

81.

Which of the following methods would be MOST apt to produce
a creamy fudge?

1.
2.

3.
L.

Sirup cooked to sof't ball stete; beaten imvediately.
Sirup cooked to hard bell stece; beeten immediately.
Sirup cooked to soft ball stare; cooled and beaten.
Sirup cooked to hard basll stage; cooled and beasten.

Which of the following would be the LEAST important reesson
for cooking fruits?

1., To improve or chanre the flevor.

2. To soften the texture and perhaps incresse the digeetibility.
3. To inteneify the color.

4, To preserve the fruit for future uce.

The principle structure of a fluffy omelet is

&=~

en ece gel,

a starch gel.

an erulsion.

a coerulated ezg white foam.

Starch lumps in a white ssuce thickened with cornsterch cannot
be removed uvon further heetins beceuse

1.

a layer of cosrulated rluten forms sround the rew starch in
the center of the lump which cennct be penetrated by water.

2. weter cannot penetrate the layer of relatinized starch
surroundine the raw sterch in the center of the lump.
5. water cannot venetrste the leyer of overcoaculeted egg
surrounding the raw starch in the center of the lump.
4, the sterch will bte hydrolyzed.

Which of the following constituents in coffee end tea is NCT
readily soluble in weter of simrering tempersture?

1. Caffeine
2. Caffeol
%. Tannins
. Ceramelized products

The primary csuse for the soespy flevor produced in beked
products conteining excess baking sode is the reaction of
sodium carbon=te residue with the

1. sugar,
2. liquid.

2. fat.
. flour.



33,
a% 45
<30
540
4o 28
32 27
35.

23 .34

56.

16 .36

An eruleifying egent whould

. raise the boiling point.
. lower the boiling point.
. raise the surfece tension.
. lower the surface tension.

&N N~

The chief reason for cooking cereal producte such as
noodles, macaroni, etec., is to

. relatinize the starch.
« 1imvrove the flavor.

« 1incresse the volume.

. hydrolyze the starch.

F AN Tl VR

During the baking of a muffin batter, starch does NOT undergo
which of the following chenges?

. Hydration

. Dextrinization
. Zveporation

. Gelatinization

BN =

Invert suger is composed of

1. eglucose. (dextrose)

2. fructose. (levulose)

%. glucose and fructose.
. glucose end~maltoee,

Cold water is added to dry gelatin before combining it with
hot liquid in order to

« hydrate the geletin,

. dissolve the gelatin.,
. peptize the gelstin,

. hydrolyze the gelatin.

AN I VY g

\

Yhet temperature weter should be used when preparing coffee
or tea in order to extract the optimum emount of desirable
constituents and a minimum of undesirable constituents?

Boiling temperature

Slightly below boiling temperature
Just above boliling temperature
Lukewerm water

£ =
. . [ ]

82.
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0 42
8 L]

4o,

42,

20 40
10 -55

83.

Which of the following methods would be best to use for
prepering cocoa from the following recives

2 t. cocoa

2 T, sugar

1/4 cup water
few grains salt
3/4 cup milk

Mix ell ingredients tocether and heat over direct flame.
¥axe a sirup of the suvar, cocoa, salt and water; boil

for 1-2 minutes stirring continuously; edd milk, mix well
end heat to serving temperature in a double boiler,
Dissolve sucar and ealt in hot liquid; edd cocoa; mix well
and heat over a double boiler,

Mix sucer, cocoa, and salt; add hot liguid and boil gently
for one minute.

Which of the following ions must be furnished by baking-poweder
in order to produce leavening?

&=+~
L]

Hydroren ion £ tertreste ion,
Hydroecen ion ¥ acid phosphate ion.
Bicarbon~te ion £ sulfate ion.
Bicarbonate ion £ hydroren ion.

From which constituent of flour ie gluten develored?

£\ |

Protein
Fat
Sterch
Suger

In the prevarstion of starch thickened sauces mixing starch
with which of the following subetances is the LEAST effective

in

&N O -~

separating starch granules?

Melted fet
Sugar

Cold liguid
Hot liquid

Caramel cornstarch pudding is often more difficult to prepare
than chocolate cornsterch pudding because

=\ =
. [] [ ]

the orcranic ecides present hydrate the starch.

the extra sucgar mskes the puddingz sticky.

the caramel syrup causes the sterch to form lumps.
the organic acids present hydrolyze the starch.



30 <09

Which of the following factors does NCT affect crystal
formetion in the preparetion of crystslline candies?

The temperature at which it is bzesten

The addition of non-crystslline sutetances

The viscosity of the sirup

The amount of stirring during cooking after the
inrredients ere comnletely dissolved

[E=AN I S
L[] L[]

In preraring a molded relatin salad which of the following
combinetions of ineredients will cause the GREAT=Z.T LECREASE

in etiffness of the jelly?

1. Grated csbbzgs, carrots, and celery

2. Pieces of fruit including lemon juice for tart flavor
3. Whipved creem, nuts and marachino cherries

4, Cottage cheece, sliced olives and nuts

The constituent of coffee which is prima2rily resvonsible for
flavor in coifece is

. tamin .,

. ceafleine.

. caremelized products.
. ceffeol.

J&W D~

How much flour should be used ver cuv of liguid in meking a
medium thick white sauce?

. One teblesvoon

. Two tablespoons

. Three tazblespoons
. Four tablespoons

SN

When usins buttermilk and beking soda in & recine whet
propvortion of beking soda would you use for one cup in
buttermilk?

.« 1/4 tesspoon

. 1/2 teaspoon

« 1 tesspoon

. 1-1/2 teaspoon

£ -

Cheeee dishes, such as Welsh Rarebit, are cooked at low
temperature because eheese

is protein in n=ture and essily overcooked.
is porous.

melts faster at low temperature.

is lergely fat.

£ -
. .

L]

84,



85.

5C. A caremel custard, bzked under conditions proper for plein
custard exhivits synereeis, Why?

50 42 . The ergs were "old".
8 4o . It wasn't bated sufficiently.

The =cids in the ceremel ssuce rsise the coaculaticn
temperature.
. The acids in the ccramel eauce lower the coarulation
texnerature.

= WM =

1. VWnich of the following colloidel systeme describes a celetin

jelly?
4z 27 . Liguid-in-solid
30 .38 . Solid-in-liquid

1

2

3. Gas-in-ligquid
4, Ges-in-solid

52. The constituent of flour which is resvonsible for thickeniag
white sauce is the

47 42 1, oprotein.
11 .23 2. esetercn.

3. water.
4, fot.

53. Tenderness in a muffin mey be increeced bv the addition of more

4o Lo 1., fat,
2 0 2. egg,
3. flour.
4, water,

54, Coapared with a si21dard nroduct sn over-nized uffia is apt
Lo NMave a top thet is

Lo 47 1. fletter.

4 ,19 2. more peaked.
3. rourher,
4, browner.

5. Whet could be substituted in en ice-cresm freezer to mix with
the ice to te nut eround the freezinc contziner if salt were
not aveilatble?

43 28 1, E-c protein
20 ,36 2, Fat

3, Starch

4, Surer



56.

L5 43
11 .13

57.

41 .23

47 23
30 .59

600

45 33
22 J34

™
Oy

Excess eugrr may decreese the thicxening power of cornstarch
beczause

it hydrolyzes the starch.

it lowere the boilins point of the mixture,

it t=kes un some cf the water necessary for maximum
relatinizeticn.

. it hydrestes the starch.

o SN S

The best method for cooking macarcni is in

1. & small smount of ravidly boiling water.
2. & large amount of rapidly boilinz wster.
3. @& small emount of water kept at eimrmeringz temrerature.
4, a larre awount of watcr keot at simmerineg temverazture.

Which one of the followinr ingzredients does NCT help to
thicken chocolste pudding?

1. Stzrch

2. Err

3, Suger

L4, Chocolete

Which of the following substances does NOT interfere with
crystel formation in the prevsrestion of crystelline candies?

1. Invert sucer
2. Corn sirup
3. Acid

4, salt

Yhich of the following INCREASES the stebility of a whioped
gelatin foem? ‘

l. Surar

2. Acid

3. Cold tempersture
4, Warm temverature

In prevaring creem szuce which order of combinine inrsredients
would be best to use?

. Melt fat in the milk; add flour end sezsoninrs.

. Mix flour and eessoninr; add to hot milk; edd fat.

. Add fat, flour and salt to scelded milk.

. Add flour and seasoninrs to melted fat; add milk slowly.

&= =
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50 44
6 JA43
63,

0 50
0 o0
64.
20
0 0
65.
5045
5 .40
66.

4y 23
33 .48
67.

B 30
22 .54

87.

Contemination of ecc whites with some ecg yolk prevents a
s8tiff foam from formine beceuse of the presence of what
constituent of the yolk?

1. Protein

2. Water

3. Fet

4, Vitelline merbrane

Tunnels in muffins are caused chiefly by excessive

1. fet,

2. sug-r,

3. oven tenperature.
4. mixine.

Escentially the muffin method of mixing is to

1. best the e~z and fold in the remainine ingrediente.

2. creem the fet and surar, add the milk, flour end other
dry incredients,

3. mix the combined licuid inrredients with the combined
dry incredients.

4, mix the flour and milk; add the remaininr ingredients.

One tzblesnoon conteins

. one teaspoon,

. two teaspoons.

. three teasvoons,
. four teessvoons,.

AN -

When cooked the specified lencth of time & lemon pie filling
(thickened with corn starch) did not seem to be thick enourh;
cooking wes therefore continued. Instesd of thickening however,
it grew thinner., This was the result of

hydrolysis of the starch.
hydretion of the starch.
dehydration of the starch.

. hydrogenation of the starch.

£\ -
L]

Invert surar is formed by hydrolysis of

flucose.
fructose.
maltoee,
sucrose.

SNV NS
L) L] L]
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22 .34
9.
42
25 .2
70-
L8 44
8 .23
71.
4o 45
6 .30
720
0 50
0 0
73.
L6 44
12 .09

TSN TN

What is the chief ceuse for softening of fruit during cooking?

.

Hydrolysie of the suc-~r
Hydroly#éis of pectic substances
Ceramelizetion of the surer
Peptization of the protein

When using S.A.S. type baking powder in the presence of a
liquid, aprroximetely whet provortion of carbon dioxide may

be

£ ~

liberated et room tempersture?

None
Aporoximetely 1/3
Approximetely 2/3
All

Which of the followinr descriptions is XCT characteristic of
a good saled?

1.
2.

3,
L,

In

The ingredients, dressing, and plate are cold.
The food hes an unhandled avpearance.

The texture of the body of tre salad is soft.
The sslad is colorful and the colors her-onize,

preparing the grevy for a stew which order of combining

ingredients would be best to use?

Cel

¥Mix flour end seessonings with encurh cold liguid to maie
a smooth, thin mixture, add mixture to the hot liquid of
the stew.

Add the hot stcw liguid to flour end sessoninecs,

Add flour &nd selt to the hot liguid of the stew,
Sorinkle flour over hot liguid of the stew.

structure of a baked custard is due to

coarulated milk proteins,
coaculated e~re proteins,

the presence of erc fats,
the presence of suger,

formation is a property chsracteristi¢: of

colloidel solutions.
true solutions.
coarse dispersions.
no solution.



79.

45 Lo
14 .23

Wne

1 is the chief reason for the difference in rate of

reaction in the 3 general tyves of beking powder?

.

¥ o NI VI

To
sal

1.
2.

£

The rate or ionization or the beking soda

Tne action of hect on beking soda

The rate of ionization of the acid incredient
The amount of starch present

prepare grapvefruit for an orance and gravefruit section
ad how would you remove the sxkin from the grapefruit?

Cut tnrousn the sxin in querters and peel,
Peel indiscriminently.

Pere the skin with a knife.

All of these methods are satisfactory.

Most cereal products such as rice, mscaroni, etc., when
cooked will

£ N
L] L]

=3

he

WD =

increase in volume 2-3 times,
increase in volume 4-5 times.
remein tnhe same volume.
decrease in volume.

principle structure of a white sauce is

an e~¢ gel,

a starch gel.
coagulated gluten.
en emulsion.

Which method is preferred in cooking fruit in order to
retain its shepe and keep it from felling epart?

1.
2.

£

Cook in a lasrge amount of boiling weter.

Cook in & small amount of boiling water.

Cook in & suger syrup.

Cooxing by any of these methods is equally effective.

To cook in a liguid at e temperature of about 185-200°F.
(85-95°C.) is called

TSN R
.

beking,
sauteing,
boiling.
simmering.,

(02]
\O
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82.

The increase in volume due to expansion of gseeeg or steam
in 8 product when it is neated is celled

coeculation.
peotization.
hydration.
leavening.,

&= -
L] L]

The process of absorpticn of water is called

. coarulation.
hydration,

« hyvdrolysis,
. Bymeresis.

WD

The chance in the structure of an err-milk mixture, such
as soft-custerd, when the tempereture prorreesses beyond the
cosoulstion point is called

. carsmelization.
. curdlinr.

. relatinization.
. hydration.

SN -

A dieperion in which the varticles do not afi'ect boiling or
freezing voints is called a

seturated solution.
suvereatursted sclution.
true solution.

. colloidal solutionm.

& D =
L]

The hydrated vnrotein of wheat and rye flour is called

1. stabilizing agent.
2. leavening agent
%. sluten,

. starch,

A solution contasining particles which cannot be seen under
the ultramicroscope is called

. 8 colloidal solution,
. an erulsion.

a rel,

. & true solution,

=W -
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17 .45
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50 44
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The process of rendering protein inscluble unon application

of

N =

heat to form a gel is called

leavening,
coarulation.
gelatinization.
syneresis,

The hydration and swelling of sterch grenules resulting in
an increasse in viscosity and develovment of trenslucency
in starch is called

N O
[ . L ]

he

(=)

[FSIN

relatinizetion.
coarulation.
hydrolysis.
curdling.

resistence to flow of liquids is called

hydration.
hydrolysis,
caramelizatiomn,
viscosity.

To heat sucar or food containing sugar until

and

N -

characteristic flavor develops is called

caramelization.
pevtization.
hydration.
gelatinization.

a brown color

A solution to which the addition of a crystal of solute
will cauce precipitation is celled

RN DO

an unsaturated solution.

a saturated solution,

a supersaturated solution.
a colloidal solution.

To allow & substence such as tea to stand in liquid below
boiline point for purnose of extrecting flevor, color,
or other cqualities is called

the

hydration.
scalding.
searing.
steeping.



02. To heat milk or other liquid to below boiline
called
50 46 1, steeving.
L .35 2. marinstine,
%. scaldine,
. hydreting,

A suspension consisting of a liquid dispersed

with which it is immiscible is called

93.
=0 49 1.
1.11 2.

7

westicns G4 throurh 903

a foem.
a gel.
an emulsion.
rluten.

List A . (Stztements)
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Study the statemente in List A.

point is

in a liquid

Then

select the stetement in List B which
vou feel is most apnlicable to each

condition described in List A.

Blacxen

the eporopriate blank on your answer

sheet,

If soda in a recine is increased, 1,
what will be the reeult on tender-
ness of chocolate cuv cakes?

2.
The preesence of suger hes what
erfect upon the coecul=tion temvera-
ture of ecs mixtures? 3.

A hich concentretion of erg hes what
effect upon tue cosculation tempers-
ture of egr mixtures?

If the gursr concentration of a sirup
is incressed, whet will be the result
on the boiling temnereture of the sirup?

If the sucer in e recire ie increaced
what will be the e“fect on tenderness
of a white cake?

If sodz in a recive is increeced, vhat
will be the result on redness of color
of chocolate cup cakes?

List B

There will be
a decrease.

There will be
a increase.

There will be
little or no
chanre,



100. What chenre in tempercture should be msde when beking
chocolete cake in a loaf pan as compared to individual
cup cakes bexed in muifin tins?

1. Use a hirher temperature.
43 .26 2. Use a lower temperature.
3. Make no chanre.

101. Comrere the content of protein in cake flour to that in
ell-purpose flour,

43 23 1, There is lees in caxe flour.
19 .49 2. There is more in cske flour.
3., There is the seme in both floure,

In the following metching queetions, each .item in List B may be used
VICRE thsn once, but it is NCT necessary to use all the items in thne
B. Lists.

Questions 102 throurh 1043 Select the correct term in Liet B
which best describes the princivpel
function of erg in each of the
producte given in List A.

Liet A (Products) List B (Functions of ege)
50 47 102, (3) Mayonnaise 1. Thickening azent
5 050 4
4o 41 103, (2) Lemon snow pudiing 2. Foanming agent
10 .43

3. Emulsifying agent
50 45 104, (1) Chocolete pudding .
5 .40



Questions 105 throuch 110: Select from List B the primary
chemical comroeition of the food
productse given in Liet A,

List A (Food Producte) Liet B (Chemical
Comrosition)

20 2 105. (3) Cereal products
57 -.06 1. Carbohydrate
42 24 106, (2) Gelastin 2. Protein
34 .40
49 35  107. (2) Gluten 3, Cerbohydrate #
15 .53 : Protein
42 39  108. (4) ‘'hole egg 4. Protein # Fat
19 .09
L4 2 109. (3) All-purpose flour 5. Fat
29 .41

30 24 110. (4) Cheese

Queestions 111 through 1153 Study the two custard recines given
below. Answer the following
questions bty using the key on the
right hend side,

Custard A Custcerd B Key
1 cup milk 1 cup milk 1. The statement avnlies to
2 errs 1l ecp custard A.
2 T. sugar 2 T. suger 2. The stetement applies to
1/2 t. vanilla 1/2 t. venilla - custard B.
3. The statement applies to both
custerds.
4. The stetement applies to neither
custard,

41 21 111, (1) Will be moet likely to show syneresis,

50 32 112. (1) Will coarulate sooner.
18 .66

42 20 113, (2) Will be more tender.

38 W47

48 39 114, (1) ¥ill form a firmer rel.
13 .38

49 42 115. (3) The egs functions es a thickening agent,
9



In the following set of questions choose the best T./O answers.

TWO spsces on your answer sheet for each question.

116.

115.

50 40
10 .53

120.

Author's notes

In prepering which two products would gquelity A egos

by necessary?

&=\

Which two products listed in #116 cou:ld be prenzred

Cake
Saute erg

Scrarbled ecrs
Poached egg

satisfactorily from B or C guelity erss?

1.

1-3

50 42
8 49

Black

¥aich two of the following will weeken the stability of

an ecg white foam?

¥ ST T

Which two of the followinr
princinles of ege cookery?

1.

[ESINTNY

Overbe=ting
Thick ezg white

Fet
Salt

Cook at hirh temverature.
Cook at low temperature,
Cook a long time,

Cook a short time,

o
9 .

statements are the mein
»

4 35
15 .55

S se

Which two proverties of ecggs enables them to be uced as en

emulsifyine arent?

&=
L] . L]

Forns a foam,
Lowers surface tension.
Soluble in both licuids.

4 M
11 .33

Soluble in one lijuid and insoluble in the other liguid.

The totel number of questions is 125;
queetions 116 throurh 120 recuire two answers for each.
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