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3. To perfect the device by careful analysis and comparison of the

tests as a whole and each individual part for reliability, va-

lidity and objectivity.



REVIEW OF THE LITERATURE

One of the essential factors to consider in the success and improve-
ment of any program in home economics is a comprehensive plan for evaluation.
Evaluation has been defined as the process of judging the effectiveness of
educational experiences. Broadly interpreted, this means the appraisal of
many aspects of learning. This should mean not only the acquisition of
knowledge, skills, and information, but also the changes in attitudes,
valués, appreciations and understandings which a person has acquired during
the learning process because these lstter affect one's daily living more
than mere knoﬁledge or skills. True evaluation will try to answer not only
the questions of "how much" but also questions of "what quality" and "of

what value" is the learning.1

There is a paucity of standardized tests for measuring any phase of
the areas in home economics. Perhaps one of the reasons for such scarcity
: is the diversity of subject matter covered while another is continuing
development in the field of research. Achievement{of desired goals in
foods classes is inflﬁenced by several factors such as the physical setup
of the laboratory, the kinds of experiences provided in the classroom situ-
ation, the interest which the pupils have in improving their own skills and
understandings, the experiences which they bring to the class from their

own background of home living, and the length of the class periods allowed

for the laboratory classes. In a study carried on by Price2 in determining

lDirks, Marie, "Evaluation in Home Economics," The Bulletin of the
National Association of Secondary-School Principals, vol. 37:50-61,
October, 1953. :

2Price, Hazel H., '"Relative Accomplishment of Ninth- and Tenth-Grade Food
Classes," Educational Research Bulletin, vol. 31:225-30, December 10, 1952.




A.shmore5 found that high school records predicted the first year college
average better than the first semester college averages predicted the second
semester averages; and that the two factors of intelligence and English

mastery predicted college scholarship better than any other subject group.

6

Livingston's study" to determine whether success in high school home-
meking tended to carry over into success in ‘college home economics during
the freshman year indicated that students taking one or three years of high
school homemaking did better in their college home economics classes than
did those taking high school homemeking for two years. She concluded that
the selection of students in college home economics might well be based upon

high school achievement in general, rather than upon how well they did in

homemaking in high school.

Scholtes” approached the problems of predicting achievement and place-
ment of students in college clothing classes by the use of a battery of
tests involving finger dexterity in place of the Saddler Clothing Test. The
study indicated that theré was a close relationship between sewing achieve-

ment and experiences involving the use of the fingers.

As yet no test or battery of tests seems to be available for general

use in predicting achievement in foods classes at the college level. The

field appears to be open for research as there is a need for such instruments.

5Ashmore, Ben, "High School Teacher's Marks as Indicators of College
Success," Journal of American Association of Collegiate Registrars, vol. 21:
219-30, January, 1946.

Livingston, Grace, "A Comparison between High School Achievement and Certain
Achievement in First Year of College," an unpublished M.S. thesis, Colorado
Agricultural and Mechanical College, Fort Collins, 1952.

i

Scholtes, lary Cleta, "Selection of a Test Battery for the Prediction of
College Clothing Construction Achievement," an unpublished M.S. thesis,
lowa State Ccllege, Ames, 19/8.



REASONS FOR THE STUDY

In order to understand and appreciate the total individual in the
modern schoolroom situation, a teacher must have means of more adequately
evaluating that student's progress in many phases of the educational prograrm.
Emphasis heretofore has been placed upon the acquisition of knowledge.

Today educators are concerned not dnly with fhe students acquiring knowledge
but also, and to a much greater degree, with how this information helps the
student to understand himself and how it changes his beﬁavior and helps him
to adjust to living in a democratic society. In homemaking education, as
well as in other fields, teachers at both the secondary and the college
levels are interested in learning at what developmental stage a student is
and how best to help that person to grow znd progress beyond his present
level. In order to more effectively help a student, educetors need devices
and techniques to measure and then to evaluate this knowledge. With this

information, a teacher may build on what the students already know.

Informetion which one mey have at one's commend is of little or no
value unless it will be used to change one's behavior pattern or to concur
with one's way of doing work. Conseguently, sn evaluation device must give
a student the opportunity to express himself in different ways so that a
composite picture may be secured. For this reascn, devices for testing

shoulc cover broad areas of pupil activity within a limited field.

Sometimes a student rapidly learns certain information from a book,
but to make application to a practical problem mey be difficult. A testing
device should help the teacher to more accurately see the plecement of a

student in a group, and it should help her to determine what phases of pupil



activity or learning need special attention or additional practice.

At present there is a dearth of such testing and evaluating devices
in homemeking education; so the purpose of these tests ds to attempt to
measure the learnings acquired in phases of food preparation, whether those
learnings were secured in a formal classroom situation, in the home kitchen,
or while the student was doing work for money. Not only do the devices
attempt to measure the acquisition of infeormation but they also attempt to
see how far a student has applied this information, -as illustrated by her
attitudes toward certain food preparstion procedures and by her practices in

such activities.

Paper and pencil tests are the one means of testing that are most
commonly used. However, the real test of a student's knowledge is in its
application toa life situation. Therefore, no battery of tests would be
complete without some device for checking skills involved in preparing a
simple meal. An attempt was made to evaluate such intangible skills as
management of fime, suppliés and equipment, and in_the service of the meal.
It is hoped that these testing devices may be used successfully for classi-

fication of students for freshman foods classes in home economics.

Teachers of homemsking at the secondary level are often concerned
about the fact that pupils who plan to brepare for a career in home economics
by going to.college do not take all the homemaking courses offered in the
high school curriculum. The reason frequently voiced is that there is little
use of doing so because first year college courses ere just a repetition of

the same information which they have leaerned in high school. This should not

be the case. If a pupil really understands the principles involved in a



procedure and can make application under varying conditions she should not
have to repeat such learning. However, some students think that they have
certain understandings just because they at some time have been exposed to
them in a high school class, and in reality they know very little. For this
reason these testing devices should be such that an individual student can
see for herself where her knowledge is lacking. With this information she
should not object to being required to take éertain elementary courses in

foods work, even though she previously felt that she had the information.

The purposes of the devices are two-fold: first, because of an aware-
ness of the need for more irformation on the preparation and experience
which students brirg to their classes it is hoped thet the use of the
devices may be effective in clessifying first-yeer college students in food
preparation classes. The information secured from the devices may be help-
ful in plenning the college curriculum so that students mey be challenged
and stimulated to greater effort and leerning. Secondly, it is hoped that
the devices mey serve as an incentive to high school pupils interested in
majoring in home economics in college to take, in*high school, as many years
of homemaking as the curriculum offers, so that they may have an adequate

background for the college courses which they will take later.



METHOD OF PROCEDURE

A. Preliminary Planning and Selection of Test Content:

In order to develop a test which might be used for purposes of class-
jficetion of students in first-yeer college foods classes, it was necessary
to have some criteria for judging the background of informetion which a
student possessed. Therefore, a careful examination of courses of study ard
curriculum guides of South Dakote end surrounding states was made. Much
similarity of subject matter taught was found which indicated that most pupils
who have taken one year of high school homemaking should have been exposed
to the principles and skills involved in preparing simple breekfasts and
Juncheons. Those taking two years of homemeking at the high school level
had studied and had had some practice in food preservation and conservaticn
and in planning and preparing lunchecns and simple dinners. By the end of
the second year students also would have had some study of the principles of
family nutrition. Third yeer homenaking seemed to involve greater managerial
ability in preparing foods.for larger meals and im larger quantities than for
simple family meals. At this le&el high school pupils had also had more |
application of nutrition principles in planning family menus. Some work was
indicated in the problem of cooking for two, in preparing food for the sick

and convalescent, and in entertaining. .

With this information as a basis, the next step preliminary to the
actual development of the device was to check the texts and reference material
commonly used by the high schools to see how this information was presented
and developed. After comparing those books most often found in high schools,

the devices testing application of principles and definition of terms were
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tentatively develobed. After developing these instruments, they were given
to homemaking teachers attending the 1953 swmmer session at South Dakota
State College to examine and check for adequacy of coverage. It was felt
that teachers returning for graduate courses would possess a professional
outlook in their evaluation of the devices. The opinion of these teachers
was that the test covered the curriculum involved in all high school
clesses, but they wondered if high school graduates had grasped the many
applications of principles involved in such a variety of situations. How-
ever, it was felt that a pupil who had taken high school homemaking end had
considersble practical experience should be challenged with a somewhat
broader view of the field of foods work in college and that the test should
indicate to her more of the scope and depth of the field as presented at the
college level. For this reason, although the homemaking teachers considered
some of the material too advanced and difficult and beyond high school com-
prehension, many of the items in the application of ﬁfinciples test were

allowed to remain.

Before actually constructing the tests and check lists, it was decided
that such en instrument should be broad enough in scope to get pupil re-
actions on many phases of foods work. Consequently, a section was devoted
 to each of the following: attitudes toward food préparation, practices in-
volved in foods work, knowledge of principles involved in food preparation,
definitions of terms used in foods work, and practical application in the
actual preparstion and serving of a simple meal to test and observe manage-

ment of time, energy and supplies.
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The typicai paper and pencil test has little value in measuring
habite, attitudes and feelings.l Likewise, they do not adecuately measure
skills needed in the actual preparation of food. Nevertheless, these items
are frequently determining factors in the success of the student. As a
result, a check list was attempted to allow a student to express how she
felt about certain procedures and processes concerned with the preparation
of food for the family, what practices she tended to follow, and to what

degree she had participated in food preparation activities.

It was hoped that by using a veriety of devices a more complete
picture of a student could be secured and, at the same tire, the student in
college for the first time might rezlize that foods work is not just con-
cerned with the "cooking" angle, but that it is concerned with many other
phases and aspects of the subject. For example, she might learn that while
preparing food for a meal, a person must cooperate with others and learn to
assume her feir shere of responsibility if the meel is to be a success. The
actual act of working with another may be a more vital experience than the

actual preparation of a specific dish for a meal, because it involves

social relztionships -- learning to get along with others.

Arny, C. B., Evalvation in Home Economics. New York: Appleton-Century-
Crofte, Inc., 1953; p. 6.
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B. Formulating Tesfs and Check Lists and Delimitation of the Problem:

Because the area of foods covers such a wide realm of material, several
different types of devices were needed to truly appraise the background of
information which an incoming student possessed. Knowledge of terms, pro-

cedures and methods used in food predaration is one thing

(S ]

tut the appli-
cation of such learnings to the gctusl situation often is quite a different
problem. For this reason it was felt that varied devices micht present the
problem in different lights and a truer picture of the student would be se-
cured. Likewise, it might be possitle for students and teachers together to
develop and clarify a set of worthvhile workable goals for a course in foods
in college. Arny states:
"Slowly but surely, there is emerging a realization that

both instruction and evaluation should be focused upon goals,

rather than upon content; upon the use people will make of

subject matter rather than upon the subject matter itself. If

one really accepts this. belief ang attempts to apply it in the

classroom, considerable modification of the curriculum and the

methods of teaching and evaluztion may be required."?

In developing the test on application of principles, g principle was
applied in seversl different situations. For example, the fact that starch
may be used as a thickening agent depends upon the principle that the thick-
éning action is due to the ability of starch granules to swell to many times
their size in hot water; this swelling is called gelatinization.? This

Principle wes utilized in questions 1, 42, 43, 51 and 58 (See Lppendix pp. 58-62).

Thus the test gave the student seversl opportunities to detect application

*Ibid., p. 13.

—r—

3. . X i »
Fitch, N. F. ard Frencis, C. A., Focis and Principles of Cookery, New
Torlk, Prentice-Hall, Inec., 1948, p. 45.




of a commenly known and used fact each time in a statement of greater

difficulty.

Another example was the question of protein cockery and problems in-
volved in preparing foods with high protein coﬁtent. Statements concerning
reasons for the scorching of milk #2, temperatures for meat #10, cooking
custards #15, cheese cookery #29, beking sponge cekes #37, meking souffle
#0 and preparing less tender cuts of meat #/4, 211 utilized the same princi-
ple that in the preparation of foods with high prot ein content low temper-
gtures should be maintained.4 411 principles used in this section of the
test were those which could be applied to foods which were studied at the

high school level.

In the section devoted to the definition of terms used in food pre-
paration, only terms found in high school texts which were published since
1949 were included. TFor reasons of accuracy these terms were checked

against the Handbook of Food Preparation, published by the Arerican Home

Economics Association in 1950.

In order to increase the reliability of the test, specific and de-
tailed directions preceeded each section with an example of what type of
response was desired. Since the controlled true-false statements tended to
be a relatively new type of question for meny students, important words
were underscored in the instructions for this section of application of
principles, so that the key part of the directions would not be overlooked

or missed entirely.5

41pid., pp, 150, 206-9, 186, 171.

5Arny, C. B., Evaluation in Home Economics, op. cit., p. 103.

et R IAR)
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For all sections of the test enough time was allowed for even the
poorest student to complete the test. However, in no case was more than one

hour used for any one section of the test.

In formulating the attitudes check list, situations were used which
represent the type of activity many studentc do in the home. A few situ-
ations involving greater understanding of an activity were included to get
a more complete view of the student's attitude toward homemaking activities.
For example, the eleventh and twelfth items which involved an analysis of
some motion study in food preparation would indicate a more thorough undér-

standing of an activity and an analytical attitude on the part of the student.

The practices check list helped the student to indicate in what
activities in food preparation she had participated and to what extent the

responsibility for this participation was hers.

In order to use these techniques for classifying purposes, it was felt
that a practical device be used for any student or students who ranked high
in all sections. Its purpose was to determine if the student possessed not
only the knowledge of terms and principles but also if she could apply this
information in ﬁanaging her time, supplies, utensils, equipment and energies

in the actual preparation and service of a simple meal.

With the preparation of these tests and the actual use of the first
four sections, the author realized that the problem must be delimited.
Consequently, this problem has been narrowed to the perfecting and refining
of the two sections which attempted to measure the extéent of knowledge of
principles involved in food preparation and in the definition of terms used

in food preparation.
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C. Analysis of Tests:

After the sections of the tests dealing primarily with information were
analyzed, edited and assembled, the tests were given to two homemeking teach-
ers in the state. These teachers had been previously contacted as they had
been recommended by the college gnd the state supervisor of homemaking
education as being superior teachers who would likely cooperate with the pro-
ject. These teachers agreed to give the tests to pupils enrolled in Home-
making III some time during the early part of the second semester. The
author did the same in her class. It was felt that such pupils would most
nearly correspond with the college freshman group for background of inform-
ation. Those high school pupils taking the fApplication of Principles and
Definition of Terms tests totaled fifty-six and fifty-five, respectively.
These test papers, taken by high school pupils, were used in conjunction with

those secured from the college freshran classes for purposes of analysis.

At the college level the Application of Principles test was given to

" all freshman students enrolled in the home economics division prior to their
assignment to sections; there were sixty-six students in this group. The
Definition of Terms test was given only to those students who had elected to
take the first foods course during the spring term of 1954. This group was

- sgmewhat smaller and numbered forty-seven students. As a result, there was

a difference in total number of responses considered in the two sections of
the test with one hundred twenty-two persons in the Application of Principles
group and one hundred two in the Definitions of Terms test. Arny6 had found
that 100 cases were adequate for the purposes of test anslysis, and it was

felt that sufficient cases were provided in tnis study to analyze the two tests.
——

6
Ibid., p. 326.
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Sectional gnalysis of tests for difficulty:

Since the object of these tests was to be able to use them as a means
of classification of students into sections for foods classes, the test would
be consideréd a type of mastery test -- one which separates those who know
basic material from those who do not.’ For this reason it was felt that some
questions should remain in the finel edition of the test even though a high

percentage of students taking the test failed to give the right answers.

Table I.

PERCENTAGE OF DIFFICULTY OF TESTS ON APPLICATION. CF PRINCIPLES AID
DLFINIYIOL OF TERISS USED IN FOOD PrEPARAYICH ON THE BASIS OF TYPES
OF QUZSTIOQNS.

Total errors Possible errors Percentage
Type of question in section in section of errors

Apvlication of principles used in food preparation

-

Controlled, true-false 1174 1984 59.3
Multiple-choice 974 1736 56.1
Matching (1)% 216 620 34.8
Matching (2)# 418 1240 33,5
Matching (3)# _229 558 £1.0

Total 3011 6138 Average 49.0

Definition of terms used in food preparation

Matching (1)%* 185 486 38.0
Matching (2)#* 228 486 46.9
Matching (3)#* 150 540 27.7
Matching (4)#% 233 4,86 47.9
Matching (5)#% ‘454, , 918 49.3
Recall 274 594 46.1
Matching (6)#* _157 540 29.1

Total 1681 4050 Average /1.5

(1)* Principles involved in preservation of food. (2)%* Principles
involved in freezing and canning food. (3)#* Principles involved in
planning a meal. (1)** Foods or substances used in food preparation.
(2)%* Uses of eggs in cooking. (3)#** Processes in food preparation.
(4)%* Methods of cookery. (5)%** Common measurements_ in cooking.
(6)#* Setting the table.

e
Ibid., p. 318.
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Vhen the analysis of the controlled-true-false questions was made, it
was discovered that an error had been made in the physical setup of the test
which resulted in serious error in the correcting and scoring of the section.
Since the student was instructed to indicate not only if the statement was
true or false but also to change the word or phrase which nmade it false, in
case it was a false statement, each item should have received two peints in
scoring in place of one., As g result of this mistake the percentage of error
was very hich. In several cases a student recoznized that the statement was
false but did not know how to correct it and received no credit for the
recognition of the false statement. This error has been corrected in the

revised edition of the test.

Another reason for the high percentage of error may have been that the
students were not familiar with the type of question and the mind-sct stayed
with the traditional true-false type. A third factoél no doubt, was the
Afact that the subject ratter covered in this section required that the
knowledge of fundemental principles of food preparation and nutrition be
f&pplied to specific situations. This is always more difficult than recogniz-

iﬁg a correct answer in a matching section. Another factor may have been the
terminology used in the statements. Students entering or ready to enter

college were not familiar with the technical terms used in some statements

and this factor may have confused them.

When the percentage of error of the sections was analyzed as seen in
Table I, the controlled-true-false and the multiple~choice statements showed
from 59 percent to 56 percent difficulty. Ross says: "The rule suggested for

Construction of tests to discriminate best among all members of g group is to
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to make every item of 50% difficulty as far as possible. When the per-
centage of total errcors made in the test was computed for the Application of

Principles test there was found to be 49 percent of error. This closely

approximates the suggestion by Ross above.

From Table I it may be concluded that the test over the Definition
of Terms with a percentage of 41.5 was less difficult than the first test.
This would indicate that the subject matter covered by this section was more
within the crasp of the students. Another contributing factor may have been

the similarity of type of questions found in the test.

Jtem analvsis of tests for difficulty:

In order to arrange the items of a test in the order of difficulty,
it was necessary to determine the difficulty of each item. It is generally
agreed that the first items in any section of a test should be easy; perhaps
so easy that nearly everyone taking the test will ge® the first one or two

items correct. By including at least one such simple item, the confidence

 of the student is built up; whereas, if very difficult items are placed

first, the student may immediately become discouraged and fail to make as

good a score as he would otherwise have been able to do.

For establishing the difficulty of each item the author used the
following procedure: _
1. One hundred twenty-two Applicationé of Principles and one hundred
two Definition of Terms tests were checked by marking only errors

cr omissions.

2. Lfter all papers were scored, they were arranged in order of

scores with the fewest errors on top and the most errors at the

8
- Ross, C. C revised b {
5 My y J. C. Stanle Measure t in T 's S
New York: Prentice-Hall, Inc., 1954, ii 117, = Loy S OChO?EE’
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bottom. Twenty-seven percent of the top papers were placed in one group,
hereafter called the Wy group. Twenty-seven percent of those who scored
losest in the test were set aside in the WL group.9a Some authorities recom-
ment using the upper and lower one-fourth of the group. Others suggest the
upper and lower one-third. The author used the percentage recommended by

; 10a ) — . . e I
Julian C. Stanley. In the case of the Application of Principles test
where 122 pupils took the test, the low and high groups each contained thirty-
one papers. This was determined by multiplying 122 x .27 = 32.9. Bui at the
thirty-third paper from the top there were five papers. so instead of increas-

Y bar it barl s

ing the number to thirty-eight papers, author found that at the thirty—one

ct+

\
11

(T

paper level in both groups there was a natural break, and for that reason used
thirty-one papers in both the high and low groups. This left a middle croup
of sixty papers. They were put aside for they were not needed for this
analysis. =
3. Starting with Item 1 in each test, the papers were checked to deter-
mine the number of errors made on each item in both the high and the
lov groups. In Table II, the errors ver item for each group are
#listed. Then by adding the number of errors per item in the high and low
. 8roups and dividing by the possible number of errors on the item, .the percent=
8ge of difficulty for each item was established. Since this test was the
}mastery type, four out of the seventy-siz items in the Definition of Terms
‘test and sixteen out of the ninety-nine items in the Application of Principles
test were allowed to remain with only revicsion of wording for purposes of
clarification
4. The items were then arranged in order of difficulty and each item
with eixty to one hundred percent of difficulty was carefully analyzed
to determine why it was such a diff'icult item. In the cace of

¢ criginal Applicaticn of Frinciples test which read:

«y D. 1l%




Table II

ANALYSIS OF ERRORS VMADE BY HIGH (Wy) AND LOW (Wy,) GROUPS OF STUDENTS
TO DETERMINE THE PERCENTAGE OF DIFFICULTY OF ITEMS IN APPLICATION

OF PRINCIPLES INVOLVED IN FOOD PREPARATION.

Item Number of errors Total errors Percentage of
number Wy * Wy* Wy, + WH difficulty
2 3 2 5 8
2/, 4 3 7 n
30 9 0 9 ' L5
8 8 3 11 18
25 9 3 12 19
22 10 3 13 21
17 12 6 18 29
13 14 5 19 31
12 10 10 20 32
32 13 7 20 32
9 13 8 21 34
20 15 11 26 L2
27 15 1% 29 47
31 17 14 31 50
6 a1 16 37 60
A 24 14 38 61
29 22 18 40 65
26 28 18 L6 74
11 27 23 50 el
28 26 25 51 < 82
3 29 ) 51 82
18 29 22 51 82
23 29 25 54 87
10 27 27 54 87
o7 31 A 55 89
15 27 29 56 90
14 28 28 56 90
5 3L 25 i 56 90
21 30 26 56 90
19 30 2y 59 9
16 30 31 61 98
1 31 31 62 100
1 students in the lower 27%.

it WL =

3
31 students in the upper 27%.

D
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Table II (continued)

o

Item Number of errors Total errors Percentage of
number WL Wy I Wy _difficulty
L8 L 1 5 8
57 10 i 11 - 18
() 12 6 18 29
53 10 8 18 29
L6 16 7 23 37
58 16 8 R4 39
52 By 9 26 L2
LA 16 11 27 L,
36 21 8 29 47
33 22 9 31 50
51 16 18 34 55
55 20 14 34 55
.9 20 16 36 58
45 25 21 36 58
60 23 1/ 37 60
59 25 12 37 60
L2 20 18 38 61
34 26 13 39 63
50 22 20 42 68
40 26 16 42 68
56 23 21 Lt 48
39 25 25 - LA i
54 24 21 45 73
43 R4 22 46 Tk
L7 25 24 49 79
35 27 22 49 79
38 26 24 50 8l
41 4y 23 50 8l
70 8 1 9 15
65 13 2 15 24
62 14 i 15 24,
64, 15 4 19 30
61 13 g 21 34
66 16 5 21 34
67 1 2 21 3.
68 17 6 23 37
63 23 12 35 56
69 21 16 37 60



Table 1I (concluded)

Item Nurmber_of errcrs Total errors Percentage of
Number HL Wy _Wp, + Wy difficulty
82 5 0 5 8
87 6 0 6 10
88 10 3 13 .21
i 12 3 14 2L
90 13 2 15 24
78 14 1 15 R4
75 13 7 20 32
71 16 L 20 i~
77 15 6 21 34
84 16 5 il 34
83 16 5 alb 34
73 16 5 21 34
4 14 L 2L 34
79 16 6 2d 90
81 18 & 22 35
89 20 3 23 37
85 20 8 28 45
1<(0) 19 9 28 45
86 26 11 37 60
76 23 al Ly Td
96 8 2 10 16
93 12 0 12 15
7 12 3 15 25
94 20 L 24, 39
91 18 7 a9 40
95 18 12 30 49
99 21 13 34 55
92 23 13 36 58
98 21 22 43 70
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"The gluten of paétry flour is more elastic and will hold more water than

other flours." The statement is being changed to read: "The'gluten of cake

flour is more elestic and will hold more licuid than other flours." These

chenges were made because the modern terminology is "cake" flour rather than
"pastry' flour, and the term "liquid" is more inclusive than "water." The
brighter, more intelligent student may have thought that few cakes call for

water but use other liguid ingredients, and the term "pastry" was ambiguous.

In item number 14% which read "Fruits loose (sic.’ as much vitamin
content by cooking as do vegetatbles," the statement was changed by the in-
sertion of "because of their acidity" tc read "Fruits, because of their
acidity, lose as much vitamin content by cooking as do vegetables." The
higher group will find more reason to apply the principles of nutrition and

cookery to such a statement.

AMthough the percentage of difficulty of the last ten items was above
85 percent, they were allowed to remein as a challenge to the students by
portraying the breadth of the subject. In a mastery test there may be some
items which no one checks correct. In this last gfbup of questions the
terminology was more technical and exacting. Item number 32% for example,
was missed by every student taking the test, which gave it a 100 per cent

difficulty rating.

In the multiple-choice section, the first item was allowed to remain
as an easy item to start the section. In no case did & percentage of diffi-
culty reach the £5-1C0 percent level. Correction in wording for clarific-
ation purposes was made on several items, but no majér alterations were

made on this section.

#*See Appendix p. 59.



Ross9 sayslthat in constructing a test the ideal would be to have
every item approximate 50 percent difficulty if it is to discriminate best
among 211 the members of a group. This would mean that virtually all items
with a percentage of difficulty range between -0 to 15 percent and 85 to 1C0
percent difficulty would be omitted from the revised form of the test.
Considering the nature and purpose of these tests, it was felt that for the

first revision at least such items should be allowed to remain.

For the remaining matching cuestions in the Application of Principles
test there was less need for revision of statement other than an occasional
clerifying word. These items were rearranged in order of difficulty. In
the lest section one item "Shop for groceries needed." was added, because

it was a necessary task in the preparation of a meal in this busy age.

In rearranging the sections of the test in the order of difficulty,
the section of ﬁatching questions on preservation of food came first for it
had the lowest percentage of difficulty. This was followed by the section
on methods and principles invelved in cannirg and freezing féods. The
question involving the planning of a time schedule for the preparation cf a
meal came next in order of difficulty. Next to the last came the section of
multiple—choice~questions involving a variety of problems with the gppli-
cation of a specific principle. The most difficult section was the con-
trolled-true-false statements so this section is being_ﬁlaced last in the
test. It was interesting to note that the statements which were true were

recognized as easier ststements than wvere those false statements which had

to be corrected. Table II gives this information.

%Ibid., p. 119.




25

The process for determining item and question difficulty for the test

on Definition of Terms was exactly the same as for the Application of

Principles test. Here the nurber of papers in the Wy (higher group) and the

Wi, (lower group) was twenty-seven. This number was determined by maltiply-

ing 122 x .27. The middle group of 48 papers was also put aside.

Table III

AN ANALYSIS OF ERRCRS MADE BY HIGH (WH) AND LOW (Wy,) GROUPS
OF STUDENTS TO DETERMIKE THE PERCENTAGE OF DIFFICULTY OF ITENMS

IN THE TEST DEFINITIOH CF TERMS COMMONLY

USED IN FOOD PREPARATICH.

Item Number of errors Totel errors Percentace of
nunber Wi, Wy Wy, + Wy difficulty
6 5 0 5 9
9 9 0 9 X7
8 10 3 13 24
1 14 A 18 33
T 16 A 20 37
3 20 4 R4, Ll
4 19 9 28 52
2 20 13 33 -« 61
5 20 15 35 65
14, 6 3 9 17
10 9 2 11 20
15 10 3 13 24
1= 13 3 16 30
11 16 5 21 38
16 17 4 21 38
17 22 23 45 &3
18 23 23 L6 85
13 a3 22 46 85
2e 6 i 7 13
24, 12 0 12 22
26 10 4 14 26
28 12 2 14 26
23 14 1 15 28
19 14 - 16 30
21 12 4 16 30
27 16 2 18 "33
20 17 & 18 33
25 16 A 20 37

W
H= the upper group of 27 students.

W, = the lower group of 27 students.

e



Table III (continued)

Ttem

number

30
35
32
36

Number of errcrs

Totel errors

Wy,

9
11
16
15
18
19
2l

Wy

N
W oo I~3InnWwH

Wi, + Wy

10
14
18
22
25
26

Percentage of
difficulty

19
R6
33

26
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Table III (concluded)

Itenm Nunber of errors Totzl errors Percentege of
QL}I_I}}_)__E:_I_‘ WL WH WL I WH diffi Culty

69 2 0 2 : 3

70 9 0 9 17

67 9 0 9 17

T4 8 4 12 e

68 12 0 A e

66 13 1 14 26

75 9 8 17 x4

yal 13 5 18 33

73 11 13 24 L4,

72 ] i 40 7L,

In analyzing this test, as shown in Table III, there were no items
with percentege of difficulty above 85 percent; so that, even following
Ross's plan,lo all items would have been allowed to remain in the revised
test as far as difficulty was concerned. This test,‘as a whole, was not as
difficult as the first one. Here the problem was chiefly concerned with an
analysis and study of the statement to develop a greater discriminating

quality for the item.

A sunmary of eéch section of the test indicated that a change in order
of sections should be made in the revised edition. The easiest section
seemed to be the one on processes involved in the preparation of food,
followed by terms most commonly used. Because the section involving setting
the table involved the same menu as was used in the section on using supplies,
it followed that section although for percentage of difficulty it was the
easier of the two. From the author's experience and observation it would
appear that one wzy in which all students help at home is in setting the
table for meals. The item which showed 74 percenthof difficulty im that

section was the location of the cup and saucer on the cover. In contrast,

10
Ibid., p. 119,
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all but two girls in the lower group knew where the dinner plate belonged,
and only nine, or a percentsge of 17, did not know the correct placement of

the dinner knife.

Students had difficulty in determining the weight of raw vegetables
to be used in preparing the potatoes and squash for the sample meal. These

two items ranked 59 and 65 percent, respectively, for difficulty.

In analyzing the section on the use of eggs in cookery, it was found
that the guestion involving somewhat unusual foods such as: croguettes,
meringues and crezm puffs gave greatest difficulty to both the high and the

low groups of students for they renked 83 and 85 percent of difficulty.

The sections on methods of cookery proved rather difficult. Only
eight of the students recognized the term referring to baking eggs in milk
or cream; whereas, only ten out of the fifty-four 4id not know the meaning

of the term "poach."

The most difficult section in this test was that which involved common
measurements used in preparing foods. About one eleventh, or five out of
fifty-four students, did not know the nurber of quarts in a gallon, although
eleven students thought a family of six people would use four quarts of ice
cream for a dinner. Nine out of the fifty-four students did not know the
number of cups in a pound of butter, or the numbef_of cups in a helf pint of
cream, in spite of the fact that both are substances which the students use
daily in their homes. Eighty percent did not know the number of medium-
sized potatoes in a pound. Since South Dakota is a-rural state and many of

the students come from farms or small tcwns where there is a home supply of

potatoes, it may not be surprising that they did not know how many persons



a pound of potatoés would serve. It was surprising though to find that 63
percent did not know the number of slices of bread which are in the commeon
one and one-helf pound loaf, when so much bread is sold in that size loaf.
Seventy-two percent of the students did not know how many one-half inch
pork chops would be in a pound, and 77 perceﬁt did not know how many average
servings a pound of hamburger would make, yet these two cuts of meat are by

fer the most popular at the market.

Thus it seemed that, in addition to deterrining the order of sections
in the revised test, several interesting items were discovered which were
diacnostic in nature. This information chould be of service in making the

(=)

course better fit the needs of the students.

Ttem anzlysis of tests for discrimination:

In analyzing a test to determine the discriminating power of the item,
the test maker must keep in mind that, theoretically, every item should dis-
tinguish between groups of students when ranked in order of merit. In other
words, a question should be answered correctly by a higher percentage of the
superior studenté than the average students and of the average students than
of poor students.11 Obviously, an iten which was missed by everyone or by
no one who tool the test is of no value in discriminating between the good
and the poor students. Such an item is called non-discriminating. Items
may be classified as discriminating if there is a significant difference be-
tween the number of low students who missed them and the corresponding numﬁer
of higher students who had them wrong. Items in which the higher group had
a greater proportien of errors are classified as reyerszls or they are seaid

to have negative discriminating power.

11
Arny, Clara B., Eveluation in Home Economics, op. cit., p. 326




There are several reasons why an item mey be non-discriminating. In
some cases 1t may be too easy. This may be due to the fact that the content
has been learned by all; sometimes the wording of the item is such that
clues are self-evident or dercgatory words maké the statement obviously
wrong. Sometimes the item may be so difficult that it has no discriminating
value. In evaluating a test for discrimination, it is permissible to have

"

an easy item at the beginning of the section to develop the confidence of the

5 . ; . - : 12
student, but all other items should have discriminating value.

B

iiscriminating velue of an item, the method used was

O,

In computing the
to compare the differences in percentazes of those who answered each iten
incorrectly in the best group (WH) with those who answered it incorrectly in
the lowest (Wp) of the group. Arnyl3 found that a difference of 15 percent
was generelly satisfactory. For example, with thirty-one papers in each
group being used in the Application of Principles test, item #20 with
fifteen errors, or 50 percent of error by the low group, and eleven Errers;
or 35 percent of error for the high group, gave a difference of 15 percent.,
Tables IV and V indicate the differences in percentage of error for each

item in the two tests. )

Vhen the analysis of the test items was made, those items needing re-
vision were the reversals and those which had no discriminating value since
the same number or more of the good students missed these items than did
poor students. Ttems #50 and 61 of the Definition of Terms test related to
the nunber of slices of bread in an average loaf, and item #73 to the setting
of the table for a particular menu. The question arose‘as to whether the

college students who missed these and other items had had high school home-

making., A survey was made of one class of college students to determine if
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there was & comparison that could be made between the amount of training and

experience the students had had and the number of items missed. This inform-

ation is given in Teble VI.

(=

Table IV

AN ANALYSIS OF ERRORS MADE BY HIGH (Wy) AND LOW (Wy) GROUPS OF STUDENTS TO

DETERIMINE THE DISCRIMINATING VALUE CF EACH ITEM IN THE

TEST ON

APPLICATION OF PRINCIPLES INVOLVED IN FOOD PREPARATION.

Ttem

nunber

15
16
12

&
10
14
_7
28
24
153

2
B
21
i |
20
23
2

9

8

6

5
25
32
by

Nuzoer of errors

'rlv L

27
30
10
3L
27
28
15
26
4
30

3
17
30
v
15
29
22
13

8
21

31

2
13
12
10
29
i3/
29

9
14
28

Vg

a3
21
10
31
27
28
14
25

3
22

2
14
26
23
11
25
18

8

3
16

o4

Percentage of
errors in Wy

Percentage of
errors in Wy

90
97
33

100
&7
90
50
84
12
97

10
55
97
90
50
9,
70
42
25
70

oL
100
33
100
87
90
45
80
10
94
b
45
83
74
35
80
58
25
10
51

80
9
22
19 -
10
70
Ve
70
0
16
58

Difference in
_Dpercentage _

the lower group of
the upper group of

31 students.
31 students.



Table IV (continued)

Percentage of

errors in Wy

Percentage of
errors in Wy

51
80
T
33
70
77
6L
83
13
77

6/
&0
g7
87
51
64
80
39
51
54

74
33
g1
33
g0
67
70
g3

58
77
67
25
64
70
58
77

3
67

51
&7
T4
70
34
45
61
19
25
ey

45 -
o
23
51
39
25 -
29

Difference in
percentage

ANONT ORI

Item Lumber of errors
number Vg W
St 16 18
47 25 24
56 23 21
53 10 8
50 22 20
43 2/, e
42 20 18
38 26 R4
48 VA 3
54 24, B
49 20 16
45 25 21
41 27 23
35 27 22
L, 16 i1
55 2 14
39 25 A9
Eif 12 6
58 16 8
ha LT 9
60 23 1/
57 10 1
L6 16 £
40 26 16
59 23 32
36 21 8
33 22 9
34 26 13
61 13 8
69 4 16
70 8 1
68 13 2
64 15 4
63 23 12
68 17 6
66 16 5
62 14 1
67 19 2



Iten
number

76
82
75
87
88
7
72
79
80
90

8
83
73
7
85
78
74
81
86

NTumber of errcit!

i ?

23

9
13

6
10
15
12
16
49
13

16
16
16
16
20
14
17
18
26

W

S
=

OO VW ONW OO

\»}}_—'Jl—\bl—'mz\\amm

rable IV (concluded)

33

Percentage of
errors in Wy

7L
16
41
19
33
48
39
51
61
41

51
51
51
Bl
A
45
54
58
83
64

Percentage of
errors in WH

Difference in
percentace

=7
16
18
19

23




Table V

AN ANALYSIS OF ERRORS MADE BY HIGH (Wy) AND LOW (Wp) GROUPS OF STUDENTSTC
IMINATING VALUE OF EACH ITEM IN THE TEST ON THE
DEFINITION OF TERMS USED IN FCOD PREPARATION

DETLRI{INE THE DI

-
SCR.

Difference in

Item Number of errors Percentage of Percentage of
number VT, Wy errors in Wi, errors in Wy percentage
6 5 0 18 0 18
5 20 15 A 55 19
8 10 3 37 11 26
e 20 13 T4 48 26
7 2 0 33 0 33
4 19 9 70 33 37
1 1/ 4 ol 14 37
7 16 4 59 1z 45
3 20 L 74 14 60
L7 22 23 81 85 -/,
18 23 23 85 85 0
13 e 23 85 85 0
14 6 5 22 11 i
15 10 3 37 41, 26
10 9 2 3 il 26
12 13 3 48 11 - 37
11 16 2 59 18 41
16 17 4 63 14 49
22 6 22 4 18
26 10 4 37 14 23
21 12 4 4, 14 30
28 12 2 L, i 37
24 iz 0 L, 0 L,
19 14 2 Sl 7 4t
25 16 L 59 14 45
23 1 L 51 4 47
21 16 2 59 7 52
20 17 i - 63 A 59
37 i a3 85 85 0
k¥ 24 18 88 66 22
30 9 L 33 4 29
25 11 3 40 11 29
36 15 7 55 26 29
34 13 7 67 26 41
£ 19 T 70 26 A
k¥ 21 9 7 23 L4,
32 16 2 57 7 52

= the hpper group of 27 students,




Table V (concluded)

Item
number

50
52
54
47
45
40
53
L8
7A
L6
38
49
JAl
43
42
4.

Number of errors

Percentage of  Percentagce of

]+
T,

16
21
20
23

5

8
2
21

2
10

12

22 -

20
20

™

—

18
21
Ll
20

0

b
O =

O\

}_l

OO Mm O

Difference in
percentage

-8

0
11
el
16
25
26
29
33
33
%
27
41
45
56
59
77

~WWLW LN

('\\\h{\
WO ooNNNNSO0O

—.—_..._—_._...-.—.___——...__—_.._.—_-.__.-—....__________,____

O 0w

4O OO W =3~

errors in Wi, errors in Wi
59 . 67
77 77
74 63
85 T4
18 0
29 4
85 9
77 48
33 0
97 4
YA 7
gl YA
7L 33
74 29
85 oS
88 29
81 A
L, A
67 63
1 37
&l a9 =
70 48
48 22
74 L4,
63 26
59 18
70 11
67 A
40 48
33 29
7 0
29 12
85 63
48 18
ki 0
33 0
L4 0
L8 4
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Table VII

BACKGROUND OF THIRTY-NINE STUDEZNTS TAKING THE TESTS.

Experience Tvpe of Experience
in years High school homemeking /~H club food projects
number number number

0 10 i §

1 6 A

2 12 6

3 10 3

4=5 3 e

8 _0 1

Total 39 39

From this table and a comparison of the errors nade it wasvfound that
students who had enrolled in high school homemaking from one to three
years or who had belonged to and worked on L-H club food projects missed
the items as consistently as did those with no such background. Neither
did the amount of experience in cooking and foods work in the home have eany
noticeable affect on the enswers made to the iteméi One student had had no
home experience, one had had little home experience, twenty-five had had

some and twelve had had much home experience.

In the case of item #17 in the BPefinition of Terms test, the term
crocueties must not have been a part of the student's vocabulary because
when the table for the difficulty was examined, that item rated 83 percent
of difficulty. In fact, out of the sixteen items in the two tests with no
or negative discrimination value, a1l but four had a difficulty rating of
63 percent or above, with nine being above 80 percent. These items seem to
prove the rule that very difficult items have little or no discriminating
power. Further analysis of those items which were below the 15 percent

margin of difference indicated that out of 42 such items twelve were in



the 85-100 percent of difficulty classification and four were in the 0-15
percent of difficulty renge. This indicated that 38 percent were elther too
difficult or too easy. Further analysis of each difficult item indicated
that the major difficulty was in the application of genefal principles of
food preparation to a specific situation. Seven items contained technical
words which were not familiar but, again, if the general principles of

cookery had been known the terms would have been recognized.

In ordef to determine why certain items had no or negative discrim-
inatinz value, a detailed item analysis followed for those items. The
opticns of each item were analyzed to see which ones proved more attractive
to the good students than to the poor students. Table VIII gives this

information for two items.

Table VIII

DETAILED ANALYSIS OF TWC ITEMS WHICH
GREATLY DIFFERED IN DISCRINMINATING POWER.

Percentage checking

Item Iten each response
number options High group Low group

21 A% 4L = 49
B 3 12
C 26 38
D 29 0

52 A% 70.8 45.1
B 22.1 5.1 =
C 6.8 9.3
D 0 0

*Correct option

Item #51 read: "The reeson for cocking cocoa, sugar, and water for

a short time to a smooth paste before adding the milk is to (A) cook the



e
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starch so it will not settle out (B) prevent the scorching of the milk
(C) prevent the formation of & scum on the cocoa (D) reduce the water

content.”

When an analysis of the item was made, it was found that more of the
best group than of the lowest group checked option D as cd;rect. The first
decoy had more lure for the low group. The best group mey have recognized
the operation of another principle, namely, that moisture evaporates when
cooking occurs, and thus checked option D. Whereas, in the low grcup where
no one checled option D, mo student recognized another principle at work
in the situetion. Thus this was a poor cplion as stated. It is being
revised by rewording for clerifying purposes and bty dropping option D and

by inserting what is hoped will be a moTre discrimirating option.

Iten #52 read: "Because & cheese souffle is a protein food, it should
be beked in an oven set at' (n) 300-325° F. (B) 35;0_3750 r. (C) 400° F.
(D) 450° F.' This item had a higher percentage selecting the correct item,
in fact the percentage was over the 15 percent difference so that it had
‘enough d:ifference to warrant being included in the test. However, in this
case opticn D had no discrimination value for no one in either group checked
it. This decoy was dropped and a more plausible decoy inserted in the re-

vised edition of thke test.

Similer procedures vere followed for other items in the test where
the 15 percent difference rule indicated items of poor discriminetion.

Ttems are being chenged for order, reworded or deleted.

D. Reliability of These Testing Devices:

Lfter careful study and enalysis of the cozponent parts of each test,
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the next vrocedure was to try to determine the objectivity, the validity and
the reliability of the devices as & whole. Since both tests were objective
in nature they had a rigid key for scoring end it might be assumed they would
rate high in objectivity. They were easily -given in one clsss period, and
the instructions accompanying each section seemed adequate according to

reports of teachers who had edministered the trial tests.

The validity of the devices was a much more difficult feature to
determine. Validity means truthfulness and is a test's most important
characteristic.14 The validity of a measuring device must be dependent
upon the purpcse for which it was designed. Since thece devices were in-
tended to be used for purposes of clessification of freshmen college
students, it was the aim of this problen to perfect the two testing devices
for thie purpose. Until they are revised and perfected, they can not be
actually used for this pﬁrpose. One criticism of these devices is that
the two which were used are factual in nature. As explained in the reasons
for the study and preliminary planning, other phases of backgreund knowl-
edge need to be discovered and utilized by the college foods teacber. So
much of the information a student brings with her is valuable in her
relationships with others. These two tests do not measure in any degree
the ermctional attitudes, genuine understandings or appreciaticns of an
incoming freshmen student. These two _tests do not measure how a student
could or would make intelligent application of knowledge in a new and

challenging experience.

By the term relisbility is meant its accuzacy of measurenent and

self—consistency.l5 The reliability of a test is expressed in terms of

lARoss, C. C., revised by J. C. Stanley, Uleasurement in Today's Schools,
op. cit., p. 123.

Arny, C. B., Evaluation in Home Econcmics, op. eit., p. 97.
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coefficient of reliability. The reliability of the tests could be sta-
tistically computed. Different methods may be used to determine the re-
liability of a test. The author chose to use the split-half correlation
method. In using this method, the procedure-was as follows:

1. The tests were given to a sampling of 122 and 102 students,

respectively.

2. Vhen the tests were corrected, two scores were secured for each
paper. One score was of the even-numbered iters (2, 4, 6 and so

on) and the other of the odd-numbered items (1, 3, 5 and so on).
3. From the two series of scores, a scatter diagram was constructed.*

L. By means of the data secured from the scatter diagram the
Product-Moment formula was used to determine the coefficient of

correlation for'the chance—half.l6

5. After this information was secured, the Spearman-Brown Prophecy
formula waes used to indicate the relationship between the split-

halves and the entire test.

This method of computing the coefficient of reliability has some
advanteges and some shortcomings. One disadvantage is that the questions
in the split-half of a test are rarely of the exact quality as those in the
other half. Because of this the coefficients obtained by this method mey

be spuriously high, and one must be careful to interpret them accordingly.l7

16Edwards, Mlen L., Stetisticel Analysis for Students of Psycholopy and

Education, New York: Rinehart and Co., Inc., 1951, p. 94.

17Lindquist, E. F., A First Course in Statistics. New York: Houghton-
Mifflin Co., 1942, p. 219.

*See Appeﬁdix, p. 52.



Its advantage is that it may be used in cases where it would be impractical
to have twoc test forms or where the test can not be repeated at a later

[
date to prcvide two series of scores.°

The reliability coefficient of the half- tests were found to be
.720% and .721*. When these were transformed into a coefficient for the
test as a whole the coefficient of reliability was .837% for both tests.

& B

This indicated several things about the tests. First it indicated a
positive direct relationship: that is, that the two tests vary in the seme
direction, or high values in one half of the test were asscciated with

high values or scores in the second half. Secondly, .837 indicated the
degree of relationship. Such a relationship is relatively high because
Rosst? suggests the minimal requirements of the reliability coefficient

for a single grade as .50 for determining the status of a group in a sub-
ject. Freenan<C states that with a population of«100 a correlaetion coeffi-
cient of .258 is significant. Since the groups used in this problem were

slightly over 100, any cocefficient above this number should surely be con-

sidered cignificant.

The group tested has much to d$>with the reliability of the coeffi-
cient. Vhen a group varies widely in ability, the coefficient of a test
may show a higher tendency than it would if the group is quite homogeneous.
Since this group was made up of high school juniors and seniors and college

freshman, it would be considered homogeneous only in interest, but back-

18Ross, C. C., revised by J. C. Stanley, op. cit., p. 123.
O
]"lbg;c_l., p. 125.

2OFreeman, Frank S., Theory and Practice of Psychological Testing. New York:
Henry Holt and Co., 1950, p. 67.

*See Appendix, p. 54.
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grounds, ages and mentality would vary greatly. Consequently, the reliability
coefficient may be higher than it should have been, but even with thecse

limitations, the coefficient may be considered significant.

Another meens by which the discriminating value of a test as a whole
mey be determined is to compute the stendard deviations for the test. Arny
seys that the standard deviation "may be used to express the discrimination
of a test or rating device."m@l The standerd deviation may be used as &

measure of variability.

Table IX

INFORMATION FOR COMPUTING THE STANDARD DEVIATION CI" THE
APPLICATION OF PRILCIPLES TEST.

Interval £ _cf d_ Id ng
074, 2 122 +5 10 50
65-69 5 120 +, = 20 80
6064, 8 115 +3 2/, i
55-59 13 167 #2 26 5a
50-54, 27 9 +1 27 27
4L5-49 24 67
VACEYNS 2 43 -1 =31 ch
35-39 6 12 -2 =12 21,
30-34 2 6 -3 -6 18
25-29 S L -4 -12 48
2024, 1 1 5 = & 25
- Totals +41 427
Veen ; Standard Deviation
M=DM + ———-Nﬁ—l x<10 - fdg ;.Q)Z
SD = i i-N--—-..
M= 47.5+ 5 A i L -
12 6D = S\CL?—" -G4)
= 47.5 + 1.68 ‘]\F?“AZM o
= /9.18 or_49.2 =5 \3.5 - (.336)
- = 5 -5 -— 'l
= 5 Y5.307
=5x 1,87 = 9.20

3
Arny, C. B., Evaluaticn in Home Economics.

op. cit., p. 288,




The Application of Principles test has a range of 23-73 errors; when
the computation was finished snd the standerd deviation was found to be 9.2
with a mean of 49.2, it was found that the test has a range of three stand-
ard deviations above the mean and three standerd deviations below the mean
score, or a range of six standard deviations. The Definition of Terms test

showed a somewhat more homogeneous grouping.

Table X

INFCRMATION FOR COLPUTING THE STANDARD DEVIATICH COF
THE DEFINITICK OF TERMS TEST

Tnterval f cof d £d £d°

49-52 L 102 +5 20 100

45-18 6 98 +/, 2k 96

41-44, 5 92 +3 15 45

37-40 11 87 +2 23 L,

33-36 13 76 31 13 13

20-32 Y ) —65 ) -

2528 15 43 1 <15 15

¥ 5F 12 28 -3 =B, 48

17-20 10 16 -3 -30 90

13-16 6 6 -4 =24 26

Total +1 5417

Mean Standard Deviation
M= +i iﬁ(—l

5o = 1V 587 (100

4, 241 1‘2)2— = 4V 5.36 - .00002

=
i

29 + 32 Lox 1
> +

"1

_ 61 4+ 4 102 \10
M= " 103
=4 V5-35998
M = 30.5 + ,039
M = 30.54 =5 % 2,31 =.8.9%

In this test the mean was 30.54 ana the standard deviation was 9.24.
The high score of errors was 52 and the low was 13 so that all scores would

have been grouped between five standard deviations. This would indicate
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that the Application of Principles test was a little better test than the
Definition of Terms test, although both meet the standerd of coming within

four to six stendard deviations if the test is to be reliable.

Statistically then these twe tests would indicate a significent
reliability rating. They seem to meet the criteria for a satisfactery

measuring device as far as reliability is concerned.



CONCLUSIONS

From this study several conclusions may be drawn. First, evidence
was found to substantiate the belief that students entering college home
econonics classes come with a wide cifference in knowledge and variety of
experiences which a foods teacher rust utilize if the class is to be
challenging to all. For example, it was found that one student had had
five years of homemaking instruction in school while 25 percent of the
students in the class had had no ferzzl homemsking instruction at the high
school level. Since South Dzkota is a rural state it was not surprising to
find that 56 percent cof one college class of thirty-nine students had
carried 4-t Club food projects. All tut one student in this section had
had some experience with the preparziion of food in the home. Obviously,
experiences and information presented in a college foods class could
better meet the needs of students if some device were available to measure

the stage of learning at which the college instruction should begin.

Because of the high percentage of item difficulty in the Application
of Principles test, the author believes that students are less conscious of

the principles involved in the preparation of any food than thev are of the
I I Y

skill itself. In her opinion, it wculd seem that teachers at the hig

£

school level have not emphasized sufficiently the application of general
principles or understandings which cculd be applied to many food preparation
situations. The same sections of the tests which had a high degree of
difficulty 2lso had a low degree of discrimination. Therefore, a test which
has an averzce difficulty of over 50 nercent does not discriminate between

the good and the poor students becauss too large a percentage of both miss

the items.
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The author found that the actual order of items in the test as admin-
istered for experimental purposes wes not good. In the revised tests, the
problen of item order has been remedied. The items in the revised form
appear in order of increasing difficulty and thus give encouragement to

the students on the first part of the test.

In summerizing the data from the Definition éf Terms test, the
author found a greater degree of homogeneity than in the Application of
Principles test. tudents were more familiar with cormon terms referring
to the vocabulary of cooking end meal preparation than they were with the

application of coolery princinles of food preparation.

Because the reliability coefficient for both the Definition of Terms
and Applicetion of Principles tests as a whole reached .837, the author '
believes that this is a significant correlation. The tests are consistent
in testing the information wxich they were designeé to test. Because the
range of scores in the Application of Principles test was six standard

deviations and five standard deviations for the Definition of Terms test,

it would seem that both are zufficlently reliable to be considered usable.

Although these devices are still in an embryonic stage and need further
refining, they appesr to be = step in the right direction. Even assuming
that the reliability coefficisnt of .837 on the tests as a whole is too
high, it would still seem trzt they warrent a trial use for the purpose for
which they were designed, trez classificztion of freshman students in

college foods classes.



RECOMENDATIONS BASED UPON FINDINGS FROM THE STUDY

Ir view of the fact that the reliability coefficient of these two
measuring devices was high, the author makes the following suggestions for
further study of the problem:

1. That the revised testing devices be given a trial test on

the incoming freshmen home economics students in the

1954-1955 fall quarter at South Dakota State College.

2. That the results be used for purposes of classification of
students into foods classes.

AW}

. That further correlations be computed between scores secured
on the refined tests with the A.C.Z. scores available from
the College personnel office. '

L. That the devices for checking attitudes and practices be
refined so that they may contribute to a more complete
portrait of each student.

5. That the practical test be used if possible on a few of
those students who rank in the +3 standard deviation group
in both the factual tests and who show considerable interest
in the subject as evidenced by their responses to the
attitudes and practices check lists.

It is hoped that this study may be instrumental in inspiring the

author to go on to perfect the devices so that they may become worthwhile

contributions to the field of testing in home economics.
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Directi

APPLICATION OF PRINCIPLES INVOLVED IN FOOD PREPARATION

ons @

Example:

rennin

3.

4.

Name
Possible Score
Errors

If the statement is true, place a 'l in the blank; if the
statement is false, cross out the word or phrase which makes
the statement incorrect and place the correct word or phrase
in the blank. No underlined word or phras¢ may be changed
and the addition of not will not correct the error.

In the meking of commercial cheese the curd of the milk is

precipitated by LAFLLE #¢id.

A1l water-solukle carbohvdrates are sugers such as monc-
saccharides and polysaccherides.

. In preparing cooked cereals the most sccepted method of

combining ingredients is to pour the cereal sleowly into
rapié¢ly boiling water, stirring constantly.

The gluten of pastry flour is more elastic and will holc¢ more
water than other flours.

vuffins made with tartrate bakine powders shoulc be baked at
slightly higher temperature than those made with sulfate-
phosphate baking powder.

In the sterilization of milk, it is heated to 140° F. and
held at this temperature for at least 30 minutes before it
is quickly cooled.

. Paked custard made with egg yolks may use a lower oven temper-

atnre for bakirng than do those made with whole egg.

. Evaporated milk has sucar added in its menufacture so that it

contains about 40% carbohydrate.

. Sterile eggs are less subject to deterioration during storsge

than are fertile eggs.

. The curdling of cooked custerds is celled syneresis.

1f cauliflower is cooked in an alkaline water it keeps its

1f beets sre cocked using an alkaline water they keep the

10.

white color.
11.

bright red colcr.
12.

Cabbage keeps a mild flavor if it is cut into smsll pieces and

e

cooked until tender in a covered utensil with a smell amount

of liquid edded.



17,

18.

20.

Bl

22,
s

2.

2
26.

27«

28,

29«

N
O

Because vitemins esre oxidized by air, it is recommended that
boiling water be added when cooking vegetables.

Fruits lose as much vitamin content by cooking as do vegetables.
Y g

e e e i

If fruits are to retain their shape in cooking, they should be
cooked in water and the sugar added near the end of the process.

Wilted lettuce leaves contain considerable less ascorbic acid
than do crisp cones.

Coffee is best if it is made with water that is kept just
below boiling for e shert period of time.

—_—

In order to meke good gquality ielly from a fruit juice it is
necessery to have the proper proportiocns of pectin, acid and
water.

When meling cocoa one should beat the mixture to combine the
ingredients.

When leron is added to iced tea the ecid causes the tennin
solution to lose color.

High heat or long cooking affect cheese_ by making it lose its
color.

Vold on cheese does not impair its flgvor.

Cheese sets its flavor from yeasts and bacteria.
e O e J

111k tends to scorch easily because of coagulated prcteins
which settle to the bottom when heated.

Caramelized lactose gives evaporated milk its flavor.

French dressing is an example of permanent ernulsion.

The proporticns for a pour batter are 1 cup flour to 1 cup
liquid.

Yuffins are an example of a pour batter.

vuffins should be carefully mixed till smooth.

30.

31.

K 71

If correct proportions sre used, slight kneeding of biscuits
gives them a tender flaky crunb. '
Roasts with a thick surface layer of fat will take less time
to cook than those with no fat covering.

High oven temperatures for meat cookery causes the neat to
have less shrinkage, to be more tender and to be more juicy.
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DIRECTIONS: Place an X on the letter preceding the statement which corres-
ponds to the correct word or phrase.

Example :

ABED The leavening azent usudl?v used in cakes with shortening is
(A) soda B? gir ‘baking powder (D) steam.

A B CD 33. The principle of gelatinization of starch to thicken a
substance is utilized in the making of (&) potato chips
(B) blenc mance (C) baked custard (D) baked squash.

ABCD 34. Which of the following foods does not depend upon gelatiniz-
: ation for ite consistency? (4) chocoleste pudding (B) tapicca
puddine  (C) cooked oatmeel (D) cooked custard.

ABCD 35. Which of the fcllowing materials could not be used as a
separating acent when cooking starchy foods? (A) melted fat
(B) a hot liguia (C) a cold liocuid (D) sugar.

A B CD 36. One incorrect reason for cooking breakfast cereals is (A4) to
soften the cellulose (B) to cook the starch and protein
(C) to reduce thre water content (D) to improve the flavor.

A BCD 37. The protein in wheat flour is important in the making of breads
because of the content of (A) phosphorus (B) amino acids
(C) glucose (D) gluten.

A B CD 38. When making corn muffins the chief leavening agent is
(4) steam (B) carbon dioxide (C) air+ (D) soda.

A B CD 39. The chief leavening agent in popovers is (A) steanm
(B) carbon dicxide (C) air (D) soda.

ABCD 40. If chocolate ceke turns s dark red-chocolate color and has an
exceedingly tender crumb it is an indication that the cook
has used too much (A) baking powder (B) cocoa (C) chocolate
(D) soda. -

ABCD /41. Sometimes when baking powder biscuits are served one can see
brown specks on the crust areas; such specks are caused by an
excess of (4) flour (B) milk (C) baking powder (D) fat.

Judy 'is making a muffin recipe calling for essential ingredients of 2 cups
flour, 3 teaspoons baking powder and 1 cup milk. Vhen she was assembling
the ingredients she found that the milk was sour. In order to use the sour
milk she had to neutralize it with soda.

ABCD /42. How much soda should she use? (A) 4 teaspdon (B) 3/8 teaspoon
(C) & teaspoon (D) 1 teaspoon.

AB CD 43. How much beaking powder would still be needed to complete the
leavening of the muffins? (4) 4 teaspoon (B) 3 teaspoon
(C) 1 teaspoon (D) 2 teaspoons.
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AB

A B

A B

AB

AB

A B

A-B

A B

AB

AB.

Lt

45.

46.

47 .

L8.

50.

51.

52.

53.

54.
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Which of the following ere not included in the term "guick
breads"? (L) waffles (B) muffins (C) ginger bread
(D) refrigerator rolls.

Which of the following procedures is not recommended for
making cream of tomalo soup? (A)-Separate the starch grains
for the white sauce by using melted butter. (B) Add a pinch
of soda to the tomatoes before combining the ingredients.

(C) Slowly add the tomato mixture to the thin white sauce and
stir constantly. (D) Vix the tomato and white sauce mixture
just before serving.

To prevent the formation of a ferrous sulfide deposit on the
yolk of a hard cooked egg one should (A4) cool for 30 minutes
(B) select only white eges for hard cooking (C) allow the
eggs to cool graduzlly in the cooking water (D) cool the
eggs immediately in cold water.

Bggs are used in food mixtures for severszl reasons. Pick out
the incorrect reason: (A4) as a stabilizer (B) as a leavening
agent (C) as a thickening agent (D) to clarify.

The method of cooking potatoes which causes the least loss of
food nutrients is to (4) boil (B) scallop (c) french fry
(D) bake.

. The prccess by which dried prunes regain their original shape

is called (4) curing (B) osmogis (C) @ehydration
(D) pasteurization.

¥Which one of these practices may cause epples to turn dark when
peeled? (A) dropping them into a salt solution (B) covering
them with diluted lemon juice (C) dropping them into a sugsr
syrup (D) peeling them with a steel-bladed knife.

The reason for cooking the cocoa, sugar and water for a short
tire to a smooth paste before adding the milk is to (A) cook

the starch so it will not settle zB) prevent the scorching

of the milk (C) prevent the formation of a scum on the cocoa
(D) reduce the water content.

Because a cheese souffle is g protein\food it should be baked
in an oven set at (&) 300-325° F, (B) 350-375° F.
(C) 400° F. (D) 450° F. :

The vitsmin content of fruits is found chiefly (4) in the pulp
(B) near the outer skin (C) near the seed ' (D) in the seed.

Pick out the one unacceptable procedure for doing the dishes.
(4) Rinse and stack like dishes together. (B) Wash silverware
first. (C) Use hot sudsy water and friction to wash dishes.
(D) Rinse all dishes with very hot water.



B CD 55,
R BECD 56,
ABCD 57.
ABCD 58,
ABCD 59.
ABCD 60.
AFPLICATIONS

Directions:

Principles:
A. Enzymes and most micro-organisms are destroyed atl lepporatures of
ym & |

62

A piece of shoulder blade beef would be tw¢:=i{ prepared by
(4) broiling (B) pan frying (C) braisin. (D) simmering.
"Pot-roasting" is really a method of coclin. meat by

(4) roasting uncovered in the oven (B) braising

(C) broiline (D) simmering

Pick out the incorrect method of disposin. of the liquid in
which vegetables are cooked. (A) Use as {h: liquid for meat
sravy. (B) Use as the liguid for soups.. () Use for the
liquid in vegetable gelatin salads. (D) rour it away as it
sours very rzpidly. ‘

Pecause a sponge cake is lergely egg it :honild be baked in an
oven set at (&) 250-275° F. (B) 300-325 1. (C) 350-400° F.
(D) 400-450° 7.

Yeast rollsg and pie crusts are bzked in an oven set at
(£) 275° F. (B) 300° F. (C) 350° F. (1) ,5° F.

Hydrated gelstin may be changed to a jelli,-1ike consistency by
(A) adding cold fruit juice (B) boiling Ipl 6 ninutes

(C) adding a hot liguid (D) allewing it io set in a refriger-
ator for three hours.

TIVOLVED IN THE PRESERVATION CF FOOD
Place an X on the letter indicating the . inciple which best
fits the situation. A principle may be uned mere than once if
necessary.

2129 F.
B. Enzyme activity is responsible for chemical changes in focd.
C. Some micro-organisms have the ability to prcduce sp..rcs which are highly

resistant tc adverse conditions.
D. High concentrations of salt will keep food from spciling, if the food
is carefully covered or sealed.

Example.
ABCER
ABCD
AECD
ABCD

ABCD

ABCD

61.

62.

63.

64.

Pork treated in a brine will keep for lor. [cricds of time.

Dill pickiles for future use will keep in an carirzenware jar in
a. ccol basement.

Sweet corn which has been picked and allc..) tc stand at roon
termperature will lose much of ils sugar w.Lent in 12 hours.

Sometimes home-canned snap heans processe: in t-s walerbsth mey
te responsible for a food poisoning calles ., tulism.

Winter apples which are allowed to starno 4 ¢

<21 basement
will become sweeter than when they were 1.: in zior

age.

Home canned peaches or plums will keep if ey “zve been

sterilized during the canning process.




Principles:

A.

.

CQ

D‘

A

A

A

O
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Exposure to high temperatures for en adecusic iN€ will destroy all
micro—orfanigms and enzymes. .
Degree of maturity has direct bearing on e cusntity and ouality of
acid and pectin in fruit. . .
The speed with which heat will penetrste to i cenier ol a Jar oF can
is aependenu upon the density of the contenis «nd the length of the pro-
cessing tire. .
The higher the acid content of a food, the levs i the resistance of
micro-orgenisms to hest.
B CD 66. Tomatoes may be safely canned by i orel n-kettle method.
B CD 67. Cream style corn must be nrecessed fov o longer reriod of time

than whole kernel corn.

- . . ce W home ca 1 in A ure
T+ 4s recommended that snap besns v home canned 1n a Dress

cooker.

t
«
W)
o~
[0}

- vl

BCD 69. “eets will recuire a shorier proccssing time then will spinach

E CD 70. Vhen making jelly there should te #vis
fruit such as currants snd blackberries.

A.

.

A

Principles Inveclved in the Freezing of Food:
ing 4

Blanchix . the flavor or color of the

food.

Enzymes may cause chznged to occur in frefen
unpalatatle.

Enzyres ant micro-orgenisms and their
freezing temperatures are maintained, but b
Quality of plant tissue deteriorates quickly
room temperature.

Air in coriact with frozen food will ceuse undesirable change

destroys enzymes which ri

o*os‘that make the food

speres remain dormant as long as

ccome active upon thawing.
ofter harvesting if kept at

s to occur.

BCDE 71. Frozen focds should not be allowed to thaw and then be refrozen.

BCD 111y wrapped before freezing.

t=d

72. Foods for freezing must be carein

B CDE 73. Asparagus should be frczen imrediately after cutting sc that
s6me of the starch does not change to cellulose.

B CDE 74. “hen freezing vegetables it is best to pick and process
relative ly small amounts at one time.

e

B CDE 75. Maintaining a temperature of 0° I. is best
Fad I
foods.

&
o

) B 76. Trozen fruits are best if served just befors they are
completely defrosted.

- s o i i
B CDE 77. Treezer burn is caused by improper packaging o1 meat prior w

freezing.

E CDE 78. Tegetables zre treated with boiling water or steam and then
rapidly ccol

-

led before being frozen.




METHODS OF CANNING:
Direction

METHODS :

AB

B
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AB

CD

CD

CD

CD
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e8]
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Place an X on the letter of the best method of preservation to

uce in each of the following cases:

om

(02}

o
O

@}
7

A. Common storage D. Pressure cooker
B. Fast freezing E. Water bath

C. Open kettle
9. Canning apple juice to be used léter for jelly.
0. Canning tomatoes when one is anxious to retain the shape.
1. Keeping home cured and smoked bacon.
2. Keeping potatoes for winter use.

3, Preserving garden peas by complete cooking.

/.. Preserving garden peas to retain garden-fresh color and
flavor.
5. Cenning watermelon pickles.

6. Kecping pheasant or chieken for long periods of time for
immediate use when opened.

87. Xeeping root vegetables in a cool basement.

2. The method most frequently used to male fruits into sauce.

9. lethod which retains rost of the nutritive value of the
fresh fruit.

0. Yethod used when makinz fruits into jam.
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Application of Principles Involved in Food Preparation
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Name

Possible Score

Errors - .
DEFINITIONS OF TERMS CCMMONLY USZD IN FOCD PREPARATICH

Below are foods or food substances frequently made use of or prepared in the
average home. Match the term with the definition which best indicates its
composition or method of preparation by placing the letter in the blank pre-
ceding the definition.

Omelet

A, Albumin E. Custard L

B. Caffeine . Fondue J. Pudding
C. Casein G.Gluten K. Souffle
D. Cellulose H. lleringue L. Yelk

1. A lisht, delicately browned, tender egg dish prepared on top of the
stove or in the oven.

2. An essily digested cooked dessert nade of eggs, milh, sweetening and:
flavoring

. A dish prboared with well beaten egz whites to which other ingredi-

ents in a thick white sauce are blended and baked.

A term referring to the white of the egg.

A baked dessert which is made of beaten egg whites, sugar and

flavoring; this dessert is frecuently used as a base for ice cream.

The slig ut]y bitter stimulating substance found in coffee.

The chief protein in milk,

. A carbohydrate substance found in fruits and vevcta*le which adds

bulk to food.

The protein found in wheat flour.

'.' ‘

@ o (S, I W

D

Eggs may be ussd for several different reasons in food preparstion. Indicate
your knowledge of term used by placing uhe>letter in the blank preceding the
nunber which illustrates the process.

A. Binding 'C. Coating . Emuls ifying G. Leavening
B. Clarifying D. Coloring F. Flavoring H. Thickening

10. To %eep particles of oil suspended in liquid as in mayonnaise.
11. To cause crumbs to adhere to breaded veal chops.

12. To make coffee clear and full bodied when making & large amount.
13. To give structure to cream puffs and popovers.

1. To help an angel food cake to rise.

15. To mske consomme clear.

16. To make a baked custard.

17. To help keep the shape of croauettes.

18. To make meringue on lemon pie.

HH'HH



67

The Language of Cookery

Below are terms frequently used in recipes to describe what is to be done.
Match the terms with the process by placing the letter in the blank preced-
ing the process.

A. Baste E. Cut " I. Process
B. Beat . Fold J. Scramble
C. Blanch G. Knead K. Steep

D. Cream H. lMarinate L. Stir

19. To let stand in a French dressing before serving.

20. To cook in a sealed container for a period of time.

21. To incorporate egg whites into a mixture and maintain its light
texture.

22. To manipulate with a pressing motion accompanied by folding and
stretching.

23. To let water just below thz boiling point stand on tea leaves
£i11 the desired strength snd flavor is secured.

24. To plunge into boiling water or steam for a short period and then
dip into cold water. '

25. To incorporate air into egz whites.

26. To menipulate and blend sugar and shortening until it is a fluffy
mass.

27. To roisten meat or other food while cooking to add flavor and to
prevent drying of the surface.

28. To incorporate fat into dry ingredients with the least amount of
blending. ‘

———
— .
———s e
——
———
——
——
———
——
—_—

Below are terms used to indicate methods of cookery. latch the terms with
the process by placing the letter in the blank.

A. Eake F. Fry K. Scramble

B. Poil G. Poach 5. Shipy ’
C. Braise H. Saute . M. Simmer

D. Broil I. Saute 0. Stew

E. Caramelize J. Scallop

29, To simre r meat and/or vegetables in a small amount of liquid.

30. To cook in liquid, being careful to retain the shape, as eggs.

31, To brown meat in a small emount of fat and then cook slowly in a
covered pan with a small smount of liquid.

32. To cook by dry heat usually in sn oven, for example, ham.

33, To brown or cook rapidly in a small amount of fat with frequent
turning.

3/.. To cook under or over direct heatb. ‘

35, To heat sugar until a light browm color and characteristic flavor
develops.

36. To cook in liguid just below the boiling point.

37. To bake eggs in milk or cream.

1T



Common messurements
correct amount

38.
39.
40.
41,

42 .

43.
4, .
45.
6.
47.
48,
49.
50.
51.

52.
53.

54.

TETTHTTE T 1

How would

Indicate the arount of the

" many
many
many
; meny

5 used in food
in the blank,

68
Place the letter of

the

8 J. 20
12 . K. 24
16

g

G
H
I

[SAR g

=k

tablespoons in one cup?

teaspoons in one tablespoon?

cups in one pound of butter?

cups in a can of fruit or vegetable juice weighing

16 ounces?

How many

Cmany
" many
many
make?

How many
How rany
How many

you

Belred lleat Balls with Yushroon
Baked Potatoes

Bread

Coffee

cudget your supplies if you
dinner for a fzmily consisting of father,
daughters, aces 15 and 6, both in school;

tablespoons of cocoa plus one-half tablesvoon of fat
Oor one scuare of chocolate?

in an average-sized ege?

in one-half pint of cream?

S in a gallon?

a quart?

un-sized potatces in a pound?

mediun-sized tomatoes in a pound?

cups in a pound of all-purpose flour?

slices of bread in 2 cne and one-half pound loaf of bread?
pounds of granulated sugar will four and one-half cups

average servings will a pound of hamburger make?
chops cut #" thick are in a pound of pork chops?
cups in a number 303 can? .

were to prepare the following
a farmer: mother, homemaker;
son, 13 years old, in school?
MENU :
Sauce
Baked Squash
Tomato Aspic Salad
Butter
Ice Crean
Milk

following supplies which you would use in

Preparing the ztove menu.

e 1b. 55.
4 cans 56,
.. 1b. 57 s
. 1b. 53,
.. anmt, 59.
o - pke. €0.
R slices 61.
e 1b. 62.
i amt . €3.
s Tbs. 6.
il cups €5,

Hamburger
Mushroon soup

Potatoes :
Sguash

Tomato juice

Gelatin

Pread

Butter

Ice creanm

Coffee for adults

Milk for children
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Indicate how you would set each cover at the table for the above menu by
writing the letter of the linen, china, glassware or silver which corresponds
to the location of the Roman numeral in the tlank provided.

()]
.

Glass of milk
Glass of water
Napkin

Salad fork
Salad plate
Teaspoon

Bread and butter plate
Coffee spoon

Cup and saucer

Dinner fork

Dinner knife

Dinner plate

4,
J g
.

H =g H T

g O Qu

66. I
67. 11
8. 111 VIII IX
69. IY X
70. V
The ¥4
72. Vil
73, Vi1l
Th. 1X I
75. X

Iv v VI VII

]
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Definitions of Terms Bormonly Used in Food Preparation

KEY

1 a1 1. B

2. B l2. C

B K 43. C

5 A L. A

45. H 45. D

6. B 6. D

e 0 47. C

8. D (8. Cor D
G 9. D

10. E 50. K

4. C 51. B

12. B 52. E

&8 A 53. C

14, G 5/.. B

8, B 55. 1 or 1%
16. H 56, 1

¥ C 5 2

18. G 58. 1 or 1%
3. H 59. 2 ¢ O)f{pt
20,01 60. 1

. F 61. 8-10 -
2. G 62. 7

o x 63. 1 qt.
2 C - 6. 3 or 4
28, 'B 65. 3 or 4
26, D 66. I

e A 67. D or J
8. F 68. I or D
29. 0 69. F

30. G 70. E

B C 71. L

A 72. C

e H or I . 73. K

3D 7. H or G
3% E 75. G or H
36, M

L

8| 1

» Cc

40, B



APPLICATIONS OF PRINCIPLES INVOLVED IN FOOD PREPARATION
Revised 1954

Name Possible Score

0dd Nuwnbered Errors
Even Numbered Errors
Total Errors

Applications Involved in the Preservation of Food

Directions: Place an X on the letter indicating the principle which best fits

the situation. A principle may be used more than once if
necessary.

Princinles:

i,
B.
C.

Enzymes and most micro-organisms are destroyed at temperatures of 129 F,
Enzyrme activity is responsible for chemical changes in food.

Some micro-organisms have the ability to produce spores which are highly
resistant to adverse conditions.

D. Hizh concentrations of salt will keep food from spoiling, if the food is
cearefully covered or sealed.

Example:

ABCRZR Pork treated in a brine will keep for long periods of time.

ABCD 1. Home-canned peaches or plums will keep if they have been steril-

ized during the canning process.

-

ABCD 2. Sweet corn which has been picked and allowed to stand at room

temperature will lose much of its sugar content in 12 hours.

ABCD 3. Vinter apples which are allowed to stand in a cool basement will

become sweeter than wheh they were put in storage.

ABCD 4. After fermenting to cure, dill plckles will keep in an earthenware

jar in a cool basement.

ABCD 5. Soretimes home-canned snap beans processed in the waterbath may

be responsible for a food poisoning called botulism.



Principles:

4. Exposure to high temperatures for an adequate time will destroy all micro-
organisms and enzymes which cause spoilage.

B. Degree of maturity has direct bearing on the quantity and quality of acid
and pectin in fruit.

¢. The speed with which heat will penetrate to the center of a jar or can is
dependent upon the density of the contents and the length of the process-
ing time.

D. The higher the acid content of a food, the less is the resistance of micro-
organisms to heat.

ABCD 6. Vhen making juice for jelly, there should be some ripe and some
under-ripe fruit such as currants and crab apples.

ABCD 7. Tomatoes may be safely cenned by the open-kettle method.

ABCD 8. Cream-style corn must be processed for a longer period of time
than whole kernel corn.

AB

(6]
|}

9, It is recommended that snap beans be home canned in a pressure
cooker.

ABCD 10, Feets will require a shorter processing time than will spinach.

Methods of Canning:
Directions: Place an X on the letter of the best methods of preservation to
use in each of the following cases:
METHODS: 4. Common storage C. Open kettle °  E. Water bath
E. Fast freezing D. Pressure cooker

AB CDE 1l1. Keeping potatoes for winter use.

ABCDE 12, Keeping root vegetables in a cool basement.

ABCDE 13. The method most frequently used to make fruits into sauce.
ABCDZE 14. Method used when making fruits into jam.

ABCDE 15. Preserving garden peas to retein garden-fresh color and flavor.

A B CDE 16. Preserving garden peas by complete cooking.

ABCDE 17. Canning apple juice to be used later for jelly. )
ABCDE 18, Keeping fowl or game for future cooking.

ABCDZE 19. lMethod which retains most of the nutritive value of the fresh

fruit.
ABCDE 20. Canning watermelon pickles,
ABCDE 21. Canning tomatoes when one is anxious to keep the shape.

ABCDE 22. Keeping pheasant or chicken for long periods of time for
immediate use when opened.
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Principles Involved in the Freezing of Food:

A. Blanching destroys enzymes which might change the flavor or color of the
food.

B. Enzymes may cause changes to occur in frozen foods that make the food
unpalatable.

6. Enzymes and micro-organisms and their spores remain dormant as long as
freezing temperatures are maintained, but becore active upon thawing.

D. Quality of plant tissue deteriorates quickly efter harvesting if kept at
room temperature.

E., Air in contact with frozen food will cause undesirable chances to occur.

AB CDE 23. Foods for freezing must be carefully wrapped before freezing.

ABCDE 2.L. Vegetables are treated with boiling water or steam end then
rapidly cooled before being frozen.
. - o .
ABCDE 25. Maintaining a temperature of O  F. is best if storing frozen
foods. B

ABCDE 26. Frozen foods should not te allowed to thaw and then be
refrozen.

ABCDE 27. Freezer bturn is caused by improper paclaging of meaf prior to
freezing.

ABCD

=
N
o2

Asparagus should be frozen irmediately after cutting so that
come of the sterch does not change to cellulose.

ABCDE 29. When freezing vegetables it is best to pick and process
reletively small amounts at one time.

ABCD

=1

30. Frozen fruits are best if served just beforethey are completely
defrested.

Time Schedule for Preparation of a leal: .

Judy is going to prepare the luncheon below. Ghe will have two
guests in addition to her own femily of five members. OChe must prepare all
,food for the menm; therefore careful planning and managing is necessary.

Directions: Flace en X on the letter preceding each task which indicetes the
time at which she should do that task.

Menu
Tuna~biscuit Roll-ups with White Sauce
Carrot-pineapple molded salad
Buttered peas
Lpple crisp 1711k Tea
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Time to Work at Preparation:

A. At some time before the meal preparation is actually begun.

B. At the beginning of the meal preparation

0. Between the time the meal is started and the last 15 or 20 minutes.
D. The last 15 or 20 minutes.

Tasks to be Done:

ABCD 31.
A BCD, 32,
4 B-CD 33.
ABCD 34
ABCD 35
ABCD 36
ARBRCD 37
ABCD 38
ABCD 39
ABCD /0.
Directions:
Example :

ABETD

ABCD A4l.
ABCD 2.
ABCD 43.
AEBCD 44,
ABCD 45,

Pour the water for the adulls and the milk for the children.
Make the gelatin salad.

Make the tea

. Cook the fresh frozen peas in a small enount of water.
. Make the tuna-biscuit roll-ups.

. Make the apple crisp.

. lake the white sauce.

. Shop for the groceries needed.

. Set the table for the main course.

Clean and dry the lettuce for the salad to beiplaced upon.

Place an X on the letter preceding the statement which corresponds
to the word or phrase vhich best completes the statement.

The leavening agent ususelly used in cakes with shortening is
(A) sode (B) air (C) baking powder (D) steam.

The method of cooking potatoés which cauces the least loss of
food nutrients is to (A) boil (B) scallop (C) French fry
(D) bake. :

Pick out the incorrect method of disposirg of the liquid in which
epetables are cooked. (A) Use the licuid for meat gravy.

(B) Use as the liquid for soups. (C) Use for the liquid in
vegetable gelatin salads. (D) Pour awey as it sours very rapidly.

The protein in wheat flour is important in the meliing of breads
because of the content of (A) phosphorus (B) amino acids
(C) gluccse (D) gluten.

The vitemin content of fruits id found in lergest amounts (4) in
the pulp (B) near the outer skin (C) neat the seed (D) in the
seed.

Pecause a sponge cake is largely egg, it should be baked for the
greater porgion of time in gn oven set at (A) 250-275° F.
(B) 300-325" F (C) 350-375° F. (D) 400-450° F.



AB

A B
A B

AB

AB

AB

AB

AB

AB

AB

AB

6.

47.

48.

49.

Dok

. D

54.

55.

56.

=3
N

To prevent the formation of ferrous sulfide deposits on the yolk
of & hard-cooked egg one should (4) cool for 30 minutes

(B) select only vhite eggs for hard cooking (C) allow the eggs
to cool graduslly in the cocking water (D) cool the eggs
imrediately in cold water.

One incorrect reascn for cooking breakfast cereals is (4) to
soften the cellulose (B) to cook the starch and protein (C) to
reduce the water content (D) to improve the flavor.

Because a cheese souffle is a
an oven set at (&) 300—3250 F.

protein food it should be baked in
(D) 400-425° F, :

B) 350-375° F. (C) 375-400° F.

Yhich of the following are not included in the term "guick breads"?

(4) vaffles (B) nuffins (C) popovers (D) refrigeratcr rolls.

- The principle of gelatinization of starch to thicken & substence

is utilized in the making of (4) poteto chips (B) cream pie
£illing (C) baked custard (D) baked squash.

When maling cocoa, the reason for cooking the cocoa, sugar and
water for a short time until a smooth paste is formed and then
adding the hot milk is to (A) cook the starch so it will not
settle on standing (B) prevent the scorching of the milk

(C) prevent the formation of a scur on the cocoa (D) develop the
flavor. - ' :

A piece of shoulder blade beef would be best prepared by

(4) broiling (B) pan frying (C) braising (D) simmering.

. The process by which dried prunes regain their original shape is

called (A) curinz (B) osmosis (C) dehydration (D) pasteuriz-
ation.

Which of the following procedures is not recommended for maling
cream of tomato soup? (4) Separate the starch grains for the
vhite sauce by using melted butter. (B) Add a pinch of sods to
the tomatoes before combining the ingredients. (C) Slowly add
the tomato mixture to the thin white sauce and stir constantly
while combining. (D) Mix the tomato and white sauce mixture
Jjust before servirng. -

Hydrated gelatin may be changed to a Jelly-like consistency by
(A) adding cold fruit juice (B) bsiling for 5 minutes (A) ada-
ing a hot liquid, stirring end then chilling (D) allowing the
mixture to set in a refrigerator for three hours.

Yeast rglls and pie crusts are baked in an Sven set at
(4) 2757 F. (B) 300° F. (C) 3509 F. (D) 425° F..
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Judy is makinz
flour, 3 teasp
ingredients sie
she had to neutr

muffin recipe calling for the essential ingredients of 2 cups
ns baking powder and 1 cup milk. When she was assembling the
found that the milk was sour. In order to use the sour milk
zlize it with soda.

a
00

ABCD 57. “ow much soda should she use? (A) 4 teaspoon (B) 3/8 teaspoon
(C) 4 teaspoon (D) 1 teaspoon.

ABDBEB 58. Zow much baking powder would still be needed to complete the
leavening of the muffins? (A) # teaspoon (B) % teaspoon
(C) 1 teaspoon (D) 2 teaspoons. :

ABCD 59. which of the followinz foods do not depend upon gelatinization
for their consistency? (A) vanilla pudding (B) tapioca pudding
(C) cooked oatmeal (D) cooked custard.

ABCD 60. “hich one of these practices may cause apples to turn dark when
~eeled? (A) dropping them into a sall solution (B) covering
“hem with diluted lemon juice (C) dropping them into a sugar
syrup (D) allowing then to stand at room tempercture till
reazdy to use.

ABCD 61. If chocolate cake turns a dark red-chocolate color and has an
exceedingly tender crumb it is an indication that the cook has
used extra (&) cocoa (B) baking powder (C) chocolate (D) soda.

ABCD 62. "Pot-roasting" is really a method of cooking meat by (&) roast-
’ ing uncovered in the oven (B) braising (C) broiling
(C) simmering.

ABCD 63. The chief leavening agent in cream puffs is (4) steam (B) carton
dioxide (C) air zD) soda.

ABCD 6/4. Pick out the one unacceptzble procedure for doing the dishes.
(4) Rinse and stack like dishes togetler. (B) Wash silverware
sirst. (C) Use hot sudsy water and friction to wash dishes.
(D) Rinse g1l washed dishes with very hot water.

ABCD 65. Zzgs are used in food mixtures for several different reasons;
pick out the incorrect reason. (A) as a stabilizer (B) as a
shortening (C) as a thickening agent (D) as a clarifying agent.

ABCD 66. “hich one of the following meterials could not be used as a
separating agent when cocking starchy foods? (A) melted fat
(B) a hot liquid (C) a cold liquid (D) sugar.

ABEBED 67. hen making corn muffins the chief leavening sgent is (L) steam
(B) carbon dioxide (C) air (D) soda.

ABCD 68. Sometimes when baking powder biscuits are served, one can see
brown specks on the crust areas; such specks are caused by an
excess of (4) flour (B) milk (C) baking powder (D) fat.
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Directions: If the statement is true, place a T in the blank; if the state-
ment is false, cross out the word or phrase which makes the
statement incorrect and place the correct word or phrase in the
blank. No underlined word or phrase may be changed and the

A s

addition of not will not correct the error.

Example:
rennin In the making of commercial cheese the curd of the milk is

nrecipitated by the action of YAJYid #£id.

69-70. In preparing cooked cereasls the most accepted method of
combining incredients is to pour the cereal slowly into
repidly boiling water while stirring constantly.

71-72. }Milk tends to scorch easily because of coagulated proteins
which settle to the hottom when heated.

3-T4. 1 orrect proportions are used, slight lmeading of
biscuits gives them a tender flak} crumb.

}

gs may be kept at room temperature in a grocery store
or several days and not loose freshness or viscosity.

m

7
0. Egg
fo

77-78. The caramelization of milk sugars during the process of
precservation giveg evavorated milk fJonr.

79-80. }old on cheese does not impair its:flavor.

-

81-82. Coffee is best if it is made with water that is kept just
below boiling for a short period of time.

€3-84. Because vitamins are oxidized by air, it is recomrended that
boiling water be added when cooking vegetables.
(&) _F

£€5-26. Cabbare keeps a mild flavor if it is cut into smell pieces
and cooked only until tender in a covered utensil with a
smell amount of liguid.

£7-83. High temperatures for meat cookery causes the meat t
shrink less, to be more tender and more juicy.

89-90. The curdlingz of stirred custaerds is caused by over-cooking.

91-92. Vhen lemon is added to iced tea, the acid causes the solu-
tion to become paler in color.

93-94. The nroporticns of flour and licuid for =& pour batier are
1 cup flour to 1 cup liquid.

95-96. Roasts with a surface layer of fat will ¢
ccok than will those with no fat covering.

B S ——
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o7-2¢. Baked custard made with eco yolks may use a lower oven
oven tempersture for baking then do those rade with whole

oo
ef.vo'




e e e e e et

©9-100. ruffins made with tartrate beking powders may be stirred
more than those made with sulfate-phosphete baking powder.

101-102. The ingredients in muffins should be carefully mixed till
smooth.

103-104. French dressing is an example of a permanent emulsion.

105-106. If beets are cooked using an alkaline water, they will
keep the brigsht red color.

i

107-108. }Muffins are an example of a pour better.

10©9-110. The zluten of czlke flour is more elastic and will hold
o
mcre iiguid than other flours.

l

111-112., In order to make ccod aguslity ielly fror o fruit
is neces i 0 n f

anca vater.

113-11/4. Cheece gets its flevor frem yveasts and becteria.
v ——— L %

115-116. If cauliflower is cooked in an alkaline water it keeps its
wnite color.

117-118. Zvaporated milk has gugar gdded in its manufacture so that

it contains about 40% carbohyvdrate.

119-120. If fruits are to retain their shape in cooking, they should
be cooked in water and the sugar added near the end of the
Process.

121-122. T'ruits because of their acid content tend to lose as ruch
vitarmin content by cccoking as do vegetables.

123-124. In the sterilization of milk, it is heated to 140° F. and
held at this temperature for at least 30 minutes before it

is quickly cooled.

1?5—126. Pich heat or lonz cooking affect cheese by making it lose
caeese by g
its color.

127-128, Vhen making cocoa, one should beat the mixture with a
rotery beater to combine the ingredients.

-«

129-130. Wilted green lettuce leaves contain considerably lecs

ascorbic acid (vitemin C) than do crisp fresh ones.

l

21-1%2. A£11 water-scluble carbohvdrstes are” sugars such as
monecsaccharides end polysaccharides.
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jonof Principles Used in Food Preparation
KEY

r
T
refrigerated temperature

T
T
T

3 -3

Low
T

m
L

Y

rl\

. Higher
. Lecs
. Only till the flour is

moistened

Mayonnaise

Acid

Drop

A11 purpose or general purpose
flour

Sugar

Molds and bacteria
Turns yellow
Condensed milk
Heavy syrup or syrup

Less or much less
Pasteurization

Become tough

To prevent formation of a
scum

Vitamin A
Disaccharides
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DEFINITICH OF TERYS COMMONLY USED IN FOOD PREPARATION
Revised 1954
Name - Possible score
0dd numvered errors
Even numbered errors -
Total errors _
The Langua £ Cookery
Below are ter-s frequently used in recipes to describe what is to be done.
Match the terrs with the process by placing the letter in the blank preceding
the process.
A. Basts D. Crean G. Inead J. Scramble
B. Begi E. Cut Z. Marinat K. Steep
C. Elanch F. Fold i Process L. Stir
1. To manipulate with a pressinc motion accompesnied by folding and
stretching.
2. To plunge into boiling water or steam for a short period and then
dip into cold water.
3. To ranipulate and btlend sugar and shortening until it is a {luffy
mases.
4. To incorporate fat into dry ingrediznts with the least amount of
blerding .
5. To 1=t water just below the toiling point stand on tea leaves until
the desired strength and flavor is secured.
6. To 1lect stand in a French dressing before serving.
. _____ 7. To incorporate egg whites into a mixture and maintain its lighv
texture.
¢, To rmoisten meat or other food while cooking to add flavor and to
prevent drying of the surface.
9. To cook in a sealed container for a period of time.
10. To incorporate air into egg whites.



Below are focds or food substances freguently made use of or prepared in the
average home. latch the term with the definition which best indicates its
composition or f preparation by placing the letter in the blenk
preceding the

L. Llbumen D. Cellulose G. Gluten J. Pudding
B. Caffeine E. Custard H. Yeringues K. Souffle
C. Ceasein F. Fondue I. Cmelet L. Yolk

11. The slightly bitter stimulating substance found in coffee.
12. Tre protein found in wheat flour.

13. £ cerbohydrate substance found in fruits and vegetables which adds
tuik to food.

1/4. L licht, delicately browned, tender egg dish prepared on top cf the
stove or in the oven.

15, Ths chief protein in milk,

16. L dich prepered with well teaten egg whites to which other ingredi-
~+s in a thick white sauce are blended and baked.

17. L term referring to the white of an egg.

1¢. Ln easily digested cooked dessert made of eggs, milk, sweetening
end flevoring. :
19. £ baked dessert which is rade of beaten egg whites, sugar and
oW b o
flavoring; this dessert is frequently used as a base for ice crean.

How would you tudget the supplies if you were to prepare the following dinner
for a family consisting of a father, a farmer; a mother, homemaker;
daughters, sged 15 and 6, toth in school; a son, 13 years old, in school

VENT
Baked leat Balls with lushroom Sauce
Baked Fotatoes Baked Squash
Tomato Aspic Salad
Bread Eutter
Ice Cream
Coffee o Milk

Indicate the amount of the following supplies which you would use in prepar-
ing the akcve menu.

amt. 20. Ice crean slices ' 25, Pread
____ pkg. 21. Gelatin lb. , 26. Hamburger
' tbs. 22. Coffee for adults . cups 97, ¥ilk for children
b 23. Butter ant. 28, Tomato juice
can(e) 24. tushroom soup 1k 29, Potatoes
1b. 20. Squash
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Indicate how you would set each cover at the table for the menu in the pre-
ceding question by writing the letter of the linen, china, glassware or
silver which corresponds to the lccation of the Roman numeral in the blank
provided.

. Glass of milk
Glass of Water
Napkin

Salad fork
Salad plate
Teaspoon .

. Bread and butter plate
Coffee spoon

Cup and saucer

Dinner fork

Dinner knife

Dinner plate

. °
. .

.
.

HiE o oo e
H=RgHDmE

VIII IX

I IT TIII Iv v vl VII

31. IV
32. V.
33. II
3. IX
35. III
36. 1
37. X

38 VI
39. VITI
40. VII

T

Egos mav be used for several different reassons in food preparation Indicate
Yy ¢ ’

your knowledge of the different used ty placing the letter in the blank pre-
ceding the nurber which illustrates the process.

A. Binding C. Coating E.kEmulsifying G. Leavening (to

B. Clarifying D. Coloring F. Flavoring incorporate air)

H. Thickening
1. To help an angelfood cake to rise.
2. To keep particles of oil suspended in liquid, as in mayonnaise.
3. To nmalke consomme clear.
LA, To make coffee clesr and full-bodied when making a large amount.
45. To cause crumbs to adhere to breaded veal chops.
L6. To meke a baked crust,
7. To help maintain the shape of croquettes.
.8. To make meringue on cream pie.
9. To zive structure to cream puffs and popovers.

o

T



Below are terms used to indicate methods of cookery. Match the terms with
the process by placing the letter in the blank.

A. Bake F. Fry K. Shirr
B. Boil G. Foach L. Simmer
C. Breaise H. Seute M. Stew
D. Breoi I. Scallop

E. Caramelize J. Scramble

50, Tc cook in liquid being careful to retain the shape, as eggs.
51. To heat sugar until ligcht brown color and a characteristic flavor
develops.

52. To cook by dry heat ususzlly in an oven.

53. To cook in liquid just telow the boiling point.

54. To cook under or over direct heat.

55. To cook meat and vegetetles in a small amount of liquid.

56. To 1 n k slowly in a

brown meat in a small amount of fat and then cook

covered pan with a smzell amount of liguid.

57. Tc brown or cook rapidly in a smell amount of fet with frequent
turning.

56. To bake eggs in milk or cream.

i I ll

Common measurements used in food preparation. Place the letter of the correct
amount in the blank.

A1 D. 4 G. 8 J. 20
B. 2 E. 5 H. 12 Ki 24
C. 3 F. 6 I. 16 L. 36

'59. How many quarts in a gallon?

60. How many cups in one pound of butter?
61. How many cups in one-half pint of cream?
62. How many cups in a quart?

63. How many tablespoons in one cup?

6/,. How many teaspoons in one tablespoon?

65. How many teaspoonfuls in an average-sized egg?

66. How many cups in a can of juice weighing 16 ounces?

67 . How many tablespoons of cocoa plus one-half tablespoon of fat
will equal one ounce of one sguare of chocolate.

68. How many pounds of granulated sugar will four and one half cups
make.

69. How many slices of bread in a one and one-hsalf pound loaf of bread?

70. Hovw many medium sized torztoes in s pound?

71. How many cups in a pound of all-purpose flour.

72. Kbout how many cups in a nurber 303 can?

73. Hov many c}cps cut 4inck thick are there in # pourd of pork chops?

74. How many people will a pcund of hamburger serve wnen made into meat
o

loef?
75. How many medium sized potiztoes in a pound?

LT

A



Definition of Terms Comménly Used in Food Preparation.

1. G 4l. G
3, & L2.
3.D 53 «B
4. E L. B
5. K 45. C
6. H 46. H
7. F L7. ©
8. A 43. G
9. I 49. A
10. B 50. G
1l. B 8., E
12. G 52. A
13, D 53 L
Il I 54. D
i5. O 55 M
16. K 56. C .
17. A 57. H
18, B 58. K
19. H 59. D
20. 1 quart 60. B
el 4 phke. : , 61. A
22. 3-4 T. 62. D
23. 1/3-1/4 1b. 63. I
2. 1 can 64. C
25. 8-10 65, ©
26. 1-1% 1b. 66. B
27. 3=/ cups 67.C
8. 2 @, a1 pl. 68. B
29. 2 1b. 69. K -
30. 1-2 1b. 70. C or D
2L, F 71. D
32. B 72. B
33. Jor D 73. C
34. Hor G 74. B
35. D or J 75. C
36, 1
3. Grexr H
38. Bor L
39. K
C

40.

N




Number of Errors on Application of Principals Test

Total 0dd Even Total 0dd Even
EIrrors errors errors Errors errors errors
L7 31 16 LR 2/, 18
52 30 22 42 23 19
52 32 20 42 26 16
51 27 2L yas; 32 17
50 28 22 49 29 20
63 3L - 29 48 28 20
61 32 29 L8 27 21
55 28 27 25 26 19
28 16 12 43 20 23
38 2/ 14 43 23 20
50 28 22 .3 23 20
50 28 22 42 2/ 13
51, 23 28 42 2/ 13
54, 30 24 42 25 17
56 27 29 41 20 21
53 34 19 39 17 22
53 27 26 38 17 21
53 27 26 33 17 16
5 27 24 35 22 13
52 27 25 29 16 13
53 30 23 65 32 23
49 27 22 58 31 27
25 28 17 55 29 26
VA 26 18 52 28 24
14, 27 17 73 3 3L
A 26 18 52 27 25
48 26 22 52 34 18
Ll 26 18 65 = 38 27
46 25 21 65 31 34
L6 28 18 62 32 30
FA 25 21 62 32 30
46 27 19 60 35 25
45 28 17 59  © 30 29
L4 25 19 58 3 25
A7 26 21 57 31 26
43 24, 19 55 32 23
40 17 23 55 28 27
yAl 22 19 55 27 28"
2.0 21 19 55 30 25
54, 26 28 %0 22 18
54 30 24 40 21 19
45 27 22 40 26 14
72 38 34 L1 25 16

56 32 24

61 32 29



Total 0da BEven
rrors Eerrors errors
63 32 31
48 26 22
4L 23 18
L7 25 22
L6 24 22
L, 24 20
53 26 27
50 24 26
51 27 24,
55 29 26
55 28 27
67 37 30
60 34 26
51 27 2/
L6 2 22
43 21 22
20 2/, 16
42 19 23
L2 20 22
44, 5 19
Lidy 26 16
v 2/, 20
47 27 20
L8 2/, 24
L8 25 23
50 29 21
50 28 22
51 29 22
52 29 23
23 10 13
27 1/ 13
34 25 15
37 22 15
39 20 19

Total
errors

Oda
errors

e
i~

t

s
s

Vi

en -

ors
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Number of Irrors on Definition of Terms Test

Total 0dd Even
errors errors errors
13 6 7
15 8 7
2L 13 11
23 12 11
21 13 8
20 10 10
18 g 10
17 13 L
16 9 7
15 10 5
2 12 8
g 11 7
20 12 8
22 10 12
23 14 9
24 17 ¥
25 15 10
27 14 13.
28 12 14
29 15 1/
30 17 13
31 16 15
22 16 16
33 138 15

- 33 18 15
33 17 16
25 15 10
27 16 11
28 15 13
29 19 10
30 17 13
31 17 14
31 15 16
3/ 21 13
30 A9 16
L6 22 24
33 21 17
37 21 16
39 24 15
40 23 17

Total 0dd Even
ETTOTS _errors errors
30 18 12
28 1 14
25 13 12
25 1/ 11
20 14 - 6
18 11 7
18 9 2
17 12 5
15 8 7
23 13 10
16 11 5
20 10 10
21 12 9
23 15 8
24 14 10
24 13 11
26 1/ 12
27 16 11
28 17 L 11
30 19 11
31 16 15
31 17 14
32 19 13
33 17 16
35 20 15
25 13 12
26 18 8 -
27 12 15
29 15 14
29 18 11
30 14 16
31 20 11
32 21 11
35 21 14,
35 22 13,
33 21 17
37 20 17
39 21 18
k3 2/ 15
L6 25 21
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