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An individualized beginning construction course, CT 225, was de-

veloped to accommodate students entering the clothing course sequences

with varying amounts of knowledge and skill in the area of construction.

The faculty in the Clothing, Textiles & Related Arts Department at

Oregon State University wanted to determine new students' skills and

knowledge in the area of construction and give credit to the students

who had already mastered the basics through other experiences. To ac-

complish this a diagnostic test was needed which would assess knowledge

of the material covered in the seven modules or units of CT 225. The

purpose of this study was to develop such a test to be used both as

diagnostic and summative tests for the course.

The CT 225 tests were developed for the course. Then, more spe-

cific objectives were written based on the general ones. Next, tables

of specifications were written for each of the seven modules which

identified the course content and the learning outcomes expected for

the students. The test items were written. Then the behavioral objec-

tives for the course, the tables of specifications, and the test items

were given to two panels of judges who judged the questions for content

validity, ambiguity, and correct course content. The test items were

revised using the judges' comments as guidelines.

The two revised forms of the diagnostic test were administered to

students enrolled in CT 225 Winter term, 1980, at Oregon State Univer-

sity. Statistical analysis was done and results were compiled.



Both Forms A and B of the CT 225 diagnostic test were found to be

comparable in three of the four following areas: discrimination power,

difficulty level, distracter effectiveness, and reliability.

Difficulty levels of the two tests differed. Test B was somewhat

more difficult than Test A.

The reliability coefficients for both diagnostic Tests A and B

were very satisfactory. The tests are comparable in this respect. The

reliability of the diagnostic tests, subdivided into module tests, de-

creased when item analysis was run on the individual module tests.

Tests for modules one and six, Form A, were in the acceptable reliability

range; the same was true for module tests one and four of Form B. All

the other module tests, Forms A and B, fell below the acceptable re-

liability level when analyzed as individual tests.

When the tests were subdivided into module tests and the statis-

tics run for each part, different results appeared. More of the test

items in both Tests A and B were found to discriminate. The two forms

of the test were still comparable, but more test items discriminated

correctly between the low scoring and high scoring groups.

Validity for both the whole and module tests was deemed acceptable.

Both sets of judges found the tests to measure what the objectives

stated. The tests covered the behavioral objectives thoroughly and

the clothing and textile content was found to be accurate.
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DEVELOPMENT AND ANALYSIS OF THE CT 225 CONSTRUCTION
DIAGNOSTIC AND SUMMATIVE TESTS AT OREGON STATE UNIVERSITY

CHAPTER I

INTRODUCTION

A thorough background in the basics of apparel construction is

helpful for most people planning to pursue a career in clothing and

textiles or a related field. Some students receive an acceptable in-

troduction to apparel construction in high school or in 4-H while other

students come to college with very little knowledge in the area. Due

to the wide range of knowledge of apparel construction among incoming

students a new individualized apparel construction course, CT 225, was

developed by the Clothing, Textiles & Related Arts faculty at Oregon

State University.

Prior to 1979-80 students in the department of Clothing, Textiles

& Related Arts at Oregon State University had the option of taking the

combination of CT 210 and CT 212, Clothing Construction, both three

credit apparel construction courses, or taking CT 213, Clothing Con-

struction, a five credit apparel construction course, to satisfy the

basic apparel construction requirements set by some departments in the

School of Home Economics. These courses were also prerequisites for the

upper division construction, design, and merchandising courses offered

by the department.

The sequence of CT 210 and CT 212 covered the same material as CT

213, but over a period of two terms instead of a single term. The CT

213 course had a prerequisite requirement, CT 210 did not. To enroll

in CT 213 a student must have had a full year of instruction in a high

school clothing course or the equivalent in 4-H. CT 213 was taught

using the traditional lecture/discussion format supplemented by labora-

tory experience, while CT 210/212 entailed laboratory work supplemented

by lectures. Beginning in Fall, 1979, these three courses were re-

placed by a single sequence of courses: CT 225, Construction Lab; CT

226, Analysis of Apparel Construction; and CT 227, Apparel
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Construction. CT 225 covers basic construction concepts and techniques,

the operation of the sewing machine and terminology associated with con-

struction. In CT 226 emphasis is put on the analysis of quality of

materials and construction of apparel in ready-to-wear and custom-made

garments. The processes involved in the development of apparel are com-

pared and the concepts of sizing and principles of fit in men's, women's,

and children's wear are analyzed. Principles of pattern adjustment and

fitting of garments to the body are stressed in CT 227. Application

of apparel construction skills with emphasis on advanced construction

techniques is included, and decision-making and evaluation of garments

are incorporated throughout CT 227.

An individualized instruction format was implemented in the CT 225

course. Students are not taught by the lecture/discussion method, but

rather by a modified Personalized System of Instruction (PSI), viewing

of filmloops, reading of the text, completion of study guide questions,

and construction of selected technique samples utilized in instruction.

The course is divided into seven modules, each module covering specific

construction techniques. The following are titles of the modules;

Sewing & Pressing Equipment; Fabric Treatment; Stitching; Seams & Edge

Finishes; Stabilizers; Seam Treatments & Controlling Fullness; and

Closures. A student might need to complete zero to seven modules to

receive credit for the course. Module assignment depends on diagnostic

test scores. Students who pass all seven sections of the diagnostic

test with 85% mastery or better on each section are exempted from com-

pleting the seven modules and may receive credit for the course. A

specific module and summative test needs to be completed at the 85%

mastery level for each section failed on the diagnostic test before

the student receives credit for the course. Related technique samples

must be completed but are not graded. CT 225 is graded on the pass/

no pass system; no letter grades are given.

The present study was undertaken to develop and then determine the

validity and reliability of the tests administered in the new CT 225

construction course.
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Justification

For any type of test to be useful it must be valid and reliable.

The tests developed for the study are used to determine a student's

exemption status and module assignments in CT 225. If the tests are

not valid and reliable then module exemption and assignment would be

meaningless since it would not accurately reflect knowledge. Students

might be exempted from the course when they should not be and other

students who should be exempted from the course might not be. Correct

exemption and module assignment saves the student time and money. The

student does not duplicate work learned earlier and saves money by not

buying unnecessary supplies. Through correct modular placement stu-

dents are more likely to learn the required basic construction tech-

niques needed to continue with further course work. The students de-

monstrate or receive a basic foundation in construction techniques.

Student satisfaction with the course is likely to increase when stu-

dents feel tests are a fair assessment of their knowledge, and that

useful skills have been learned. Time spent on record keeping is re-

duced so that the instructor has more opportunity to discuss specific

questions or problems individually with the students who need extra help

than was true of the previous format.

Objectives

The following objectives were selected for this study.

1. To develop objective diagnostic and summative tests for CT 225

which assess student ability to meet established cognitive

performance objectives.

2. To determine the degree of validity and reliability of the

diagnostic and summative tests for CT 225.

3. To revise the diagnostic and summative tests for CT 225 when

necessary to increase validity and reliability.
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Definition of Terms

Behavioral objective - "An intended outcome of instruction that has

been stated in specific behavioral terms (e.g., identifies details that

are explicitly stated in a passage). Specific learning outcomes describe

the observable behavior learners will be able to exhibit when they have

achieved a general instructional objective" (Gronlund, 1978, p. 6).

Construction course - also referred to as apparel construction

course, clothing construction course, and/or technique construction

course. The construction course involves learning the basics of home

or "non-industrial" terms and procedures for production of apparel and

home furnishings products.

Content validity - "...is a matter of determining whether the sam-

ple is representative of the larger universe it is supposed to repre-

sent" (Gronlund, 1977, p. 132), e.g., when the test questions on inter-

facing represent the aspects of interfacing module.

Criterion referenced - a method of interpreting test results, "...it

tells, in specific performance terms, what an individual can do, without

reference to the performance of others" (Gronlund, 1977, p. 15).

Diagnostic test - a test to measure prerequisite entry skills;

typically items range from easy to hard and are criterion referenced.

Difficulty index - the measure of how hard a question is; the per

centage of students who chose the correct answer, expressed in decimal

form; the easier the question the larger the number, the harder the

question the smaller the number (Beekman, 1978, p. 11).

Discrimination index - indicates how well the item on a test differ-

entiates the higher scoring students from the lower scoring students on a

test (Beekman, 1978, p. 11).

Distracter - a plausible wrong answer in a multi-choice test ques-

tion; it attracts responses of those test takers who are unsure of the

answer (Gronlund, 1977, p. 36).

Exemption - to be excused from some obligation to which others are

subject (Landau, 1968, p. 464), e.g., to be excused from taking CT 225

while others have to take the course.
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Filmloop - a precisely wound coil of film inside a cartridge; the

film is shown through a movie projector; self-winding.

Individualized instruction - learning accomplished by individuals

for themselves; a program where learners work at their own rate, are

actively involved in performing specified tasks, and experience success

(Kemp, 1977, p. 62-63).

Mastery - the 85% level of proficiency.

Module - self-contained instructional package that treats a single

topic or unit of subject matter (Kemp, 1977, p. 67), e.g., such as

fabric treatment.

Norm referenced - a method of interpreting test results. "It tells

how an individual's...performance compares with that of others" (Gron-

lund, 1977, p. 15). "This term grading on the curve is often used to

describe the way a teacher assigns grades in such a relative standard

or normative fashion. The term norm-referenced testing is used to

describe this method of reporting achievement" (Kemp, 1977, p. 92).

Power test - includes items of increasing difficulty and time limits

which permit most individuals to complete the test since the objective is

to measure the test taker's level of knowledge rather than ability to

respond under speed test conditions (Gronlund, 1967, p. 12).

Pretest - "provide up-to-date information concerning the pupils'

readiness for new learning activity and help identify areas of instruc-

tion which should be emphasized or de-emphasized" (Gronlund, 1967,

p. 364).

Reliability - "refers to the consistency of test scores" (Gronlund,

1977, p. 130).

Speed test - is composed of items of approximately the same level of

difficulty, scored according to the total number of items completed in

a given time (Gronlund, 1967, p. 12).

Standard deviation - (or S.D.) an index of how the scores are dis-

tributed (their "dispersion") (Beekman, 1978, p. 9).

Summative test - a test given at the end of a course which is de-

signed to measure the broad range of learning outcomes expected at the

end of instruction (Gronlund, 1977, p. 5).
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Table of specifications - a table that relates outcomes to content

and indicates the relative weight to be given to each of the various

areas when developing a test (Gronlund, 1977, p. 27).

Technique sample - a sample which demonstrates clothing construc-

tion knowledge in a specific area, e.g., applying fusible interfacing

to a collar piece.

Test item - test question.

Validity - "...is concerned with the extent to which test results

serve their intended use, e.g., test results might be used to describe

the types of performance an individual can demonstrate, or to predict

an individual's-probable success in some future activity. Questions of

validity in the first instance are concerned with what behavioral re-

sponses are being measured by the test, and in the second instance with

how closely the scores on the test are related to some other valued

performance (Gronlund, 1977, pp. 130-131).



7

CHAPTER II

REVIEW OF LITERATURE

An important aspect of this research project was a review of

literature regarding testing. Available literature included materials

on test construction and evaluation. The review presented here deals

with types of tests, test construction, reliability and validity of

tests, use of item analysis for test evaluation, and studies of the use

of testing procedures for individualized courses. Studies involving

test construction and analysis are reviewed.

General Information

Tests may be placed into two categories--norm-referenced or cri-

terion-referenced. Each type of test, or actually the interpretation

of the test results, describes a different type of student performance

for a course. For this study the investigator chose to develop a cri-

terion-referenced test rather than a norm-referenced test. This portion

of the review of literature will center on criterion-referenced testing

with a comparative summarization of the two types of testing.

When a student is graded on a curve, test results are compared to

other students' results in the class. A student receiving an "A" one

term may not learn as much as a student receiving a "B" the next term.

Students are competing against each other for a grade.

This term grading on the curve is often used to
describe the way a teacher assigns grades in such
a relative standard or normative fashion. The
term norm-referenced testing is used to describe
this method of reporting achievement (Kemp, 1977,
p. 92).

Popham (1977, p. 258) defined norm-referenced tests as "designed to de-

termine an examinee's status in relationship to that of a normative

group."



Criterion-referenced testing assesses a student's knowledge of

objectives and content of the course; no comparison of the students'

performance occurs. The student is tested on whether or not a certain

level of proficiency is attained in the subject matter being assessed.

This is also called competency-based instruction; a student must reach

a satisfactory level of proficiency in the subject matter before ad-

vancing to the next activity (Kemp, 1977, pp. 92-93). Criterion-

referenced tests "attempt to identify whether an examinee can display

a clearly-defined class of behaviors" (Popham, 1977, p. 258).

Criterion-referenced tests can incorporate material taught in the

classroom into the test itself. An educator is able to test students

on the actual course content to see if they are comprehending the ma-

terial given in class (Lidz, 1979, p. 131). For criterion-referenced

tests to be useful they must "unequivocally describe the domain(s) of

examinee behavior (they) assess" (Popham, 1977, p. 258). One of the

problems with criterion-referenced tests is that it is almost impos-

sible to cover content of an entire course with one test. To fully

test the students over every idea in the class would require a lengthy

test or multiple tests would have to be given. Such a format is not

feasible in most classroom settings.

Gronlund (1977, pp. 15-16) perceives the following similarities

and differences in constructing norm-referenced (NRT) and criterion-

referenced (CRT) tests.

1. Both typically require the specification of objec-
tives (intended learning outcomes) as a basis for
test construction.

NRT: the objectives may be stated in general
or specific terms.

CRT: the objectives tend to be highly specific
and detailed.

2. Both are typically designed to measure a represen-
tative sample of the specified learning outcomes
(for instance, by means of a table of specifica-
tions).

NRT: usually, a broad range of outcomes is
covered, with few items per outcome.

CRT: usually, a limited domain of outcomes
is covered, with numerous items per
outcome.



3. Both use a variety of test items.
NRT: selection-type items are highly favored

CThese are true/false, matching and
multiple choice questions where the
student selects the answer rather
than provides it)

CRT: there is less dependence on selection-
type items.

4. Both require the application of a common set of
rules for effective item writing.

NRT: the ability of items to discriminate
among students is emphasized.

CRT: the ability of items to describe student
performance on specific learning tasks
is emphasized.

5. Both require attention to the reliability of the
results.

NRT:

CRT:

6. Both are
NRT:

CRT:

the traditional statistical procedures
for estimating reliability are appro-
priate (because of high score variability).
the traditional statistical procedures
for estimating reliability are inappro-
priate (due to possible lack of score
variability).
constructed to
used primarily
and summative t
used primarily
and diagnostic

fit a particular use.
in advanced placement
esting.
in readiness, formative,
testing.
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The type of grading and testing to be used in a course must be deter-

mined at the beginning of the course development. Different factors

are observed with each method.

Achievement tests may be categorized further. There are tests

that assess entry behavior (placement tests), types that monitor learn-

ing progress (formative tests), tests that diagnose learning difficul-

ties (diagnostic tests), and tests that measure performance at the end

of instruction (summative tests).

There are two functions of a placement test. One type of place-

ment test measures prerequisite entry skills for a class. Each pre-

requisite entry behavior is usually covered and the items are typically

easy and criterion-referenced. The other type of placement test is

used to determine entry performance on course objectives. The test

items will consist of a represenative sample of the course objectives,

are usually norm-referenced, and cover a wide range of difficulty.
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Formative tests give the student and teacher an idea of the stu-

dent's progress in the course. All of the unit objectives are included

in the test if possible. Each item matches the difficulty of the unit

objectives and is criterion referenced.

If the student is having problems in the course, a diagnostic test

is given. The sample test items are typically easy in nature and de-

termine the specific causes of the error. It is a test that helps the

student recognize the problem and correct it.

The summative test, a very familiar kind of test, is used to as-

sess mastery or assign a grade at the end of instruction. Items are a

representative sample of the objectives, have a wide range of difficulty,

and are norm-referenced (Gronlund, 1977, p. 19).

Objective and essay tests are two kinds of paper and pencil tests.

Objective tests consist of true/false, matching, single-word completion,

and multiple-choice type questions. Most objective tests measure know-

ledge on lower cognitive levels, but multiple-choice questions are

capable of measuring knowledge at almost any level (Kemp, 1977, p. 94).

Multiple true/false test items, (e.g., one that asks "Which of the fol-

lowing statements is true about...," with four or five sentences fol-

lowing the stem), are less effective than single true/false test items.

The reliability of the test item is more questionable because of poten-

tial for guessing (Ebel, 1978, pp. 37-38). A well developed objective

test should be able to assess most levels of knowledge and give an accu-

rate representation of the student's knowledge.

Essay tests are "more suitable for measuring students' abilities

to organize, relate, integrate, and evaluate ideas" (Kemp, 1977, p. 94).

There is more freedom of choice in the type of information asked for

in an essay test as compared to an objective test, but essay tests can

also be restricted and graded like objective tests.

Criterion-Referenced Test Construction

Before a criterion-referenced test can be developed, course content

and behavioral objectives of the course need to be outlined, and primary
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use of the test must be determined (Gronlund, 1977, p. 27). Writing the

behavioral objectives for the course can be one of the difficult tasks

in developing a criterion-referenced test, but it is also one of the

most important ones (Lidz, 1979, pp. 131-132). First, generalized objec-

tives should be written for the course and then they can be made more

specific (Curlette & Stallings, 1979, p. 145 and Priestly & Nassif, 1979,

pp. 27-28). When writing multiple-choice test items from objectives the

test writer should know what the objective is measuring and how the

test item can be used to measure the outcome desired. The behavioral

objective has to be written at a specific level of performance. The

test writer needs to select a verb which fits the action desired for

the outcome, such as "select," "isolate," etc., i.e., does the developer

of the test want to know if the student comprehends the material, can

apply knowledge learned, or analyze it? Resources such as Bloom's

(Bloom, 1956) taxonomy of educational objectives should be referred

to at this time (Williams, 1979, p. 28 and Priestly & Nassif, 1979,

p. 29).

The first step is to develop a table of specifications. This

table relates the course content to the behavioral outcomes or objec-

tives of the course. Both Weis (1976, p. 196) and Gronlund (1977,

p. 27) discuss the purpose of a table of specifications. The table

insures that only the objectives covered in the course are tested and

that each objective is weighted in the test according to the weighting

it was given in the course. Also, the table insures that no behavioral

objective or course content is omitted or misrepresented in the test.

A grid is formed with course content placed along one axis and be-

havioral objectives along the other. Then, the proportion of total

time spent on each concept during the course is computed, changed into

percentage form, and written in a column labeled percentages. Next,

the proportion of total time spent on each behavioral outcome is com-

puted, changed into percentage form, and written in a row labeled per-

centages at the bottom of the table. Weis (1976, pp. 167-168) and

Gronlund (1977, p. 28) mention three factors which could influence the

weighting of questions in each cell in the grid. One, "How important

is each area in the total learning experience?". Two, "How much time
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was devoted to each area during instruction?". Three, "Which outcomes

have the greatest retention and transfer value?". After the total num-

ber of questions for the whole test or section is established, the cor-

rect number of questions are assigned to each cell. Often this is done

by a trial and error method.

It is advisable to incorporate different types of questions in a

test. Authors recommend use of matching, multiple-choice, true/false,

etc., because variability of questions has been shown to increase the

reliability of a test. Providing "clue-ins," i.e., suggesting the an-

swer to one question in the stem of another, is not recommended. The

test items should be important, precise and non-trivial (Priestly &

Nassif, 1979, pp. 31-32).

Criterion-referenced test items can be collected by placing each

question on a file card. Below the question the developer should state

the learning behavior and the course objective it meets. In some

cases it is faster to write the test item first and then match it with

the corresponding learning behavior than it is to write the objective

and then the test item (Williams, 1979, p. 29). A pool of test items

can be developed for a course and specific test items selected for the

course objectives when a test is needed for evaluation.

Kemp (1977, p. 97) summarizes the characteristics of a good test.

First, each major objective is evaluated. Sometimes subordinate objec-

tives are covered by the same test item that evaluates the major objec-

tives, other times not. For major objectives it is advisable to assess

competency with more than one question on the test. Each question mea-

sures what it is intended to measure--this is called test validity.

If the objective implies knowledge level learning, the question is as-

sessed at the knowledge level, but if the objective demands that the

student will be able to analyze a certain situation, the related ques-

tion must involve an analysis of the situation. Finally, the test item

should be stated clearly to ensure high reliability for the test.

One limitation or criticism of criterion-referenced tests is the

lack of precise means for determining where the cut-off score should

be set. Cut-off scores cited in the literature ranged from 70% to 95%
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for mastery of the subject matter. No rationale for why these cut-

off scores have been chosen were presented, The investigator found

no research on the subject of cut-off scores which examined the pros

and cons for setting the cut-off point of a test at any particular

number. Research needs to be done on this topic before the cut-off

score question can be resolved (Curlette & Stallings, 1979, p. 145

and Hambleton & Eignor, 1978, pp. 322-324).

Validity

"Validity refers to the appropriateness of the interpretations of

test results..." (Gronlund, 1977, p. 130). A valid test measures what

is being covered in a course. There are three basic types of validity:

(1) content validity, (2) criterion-related validities, and (3) construct

validity.

Content validity is a nonstatistical type of validity usually as-

sociated with achievement tests. A test with high content validity

adequately covers both course content and its objectives with a suffi-

cient number of items (Downie, 1974,-.p. 243). A table of specifica-

tions is built and the test is constructed to reflect the specifica-

tions (Gronlund, 1977, p. 132).

When writing the specific course objectives the developer needs to

look at the broad objective and be sure the objective is limited to one

idea (Priestly & Nassif, 1979, p. 29; Curlette & Stallings, 1979, p. 145;

and Lidz, 1979, pp. 131-132). If the objective is limited, test items

can easily be written from the objective; but if the objective is too

general or covers more than one idea, test items are difficult to write.

Also, items should not have multiple answers or degrees of "rightness."

Test items should cover the objective and be right or wrong (Priestly

& Nassif, 1979, p. 30).

Criterion-related validity is a very common type of validity. It

is primarily statistical in nature; it is a correlation between a set

of scores or some other predictor with an external measure, also called

criterion (Downie, 1974, p. 243). An example of this type of validity

is the correlation between SAT scores of college freshmen and their

grades for the first semester. If a correlation exists such that re-

sults of SAT scores can predict the future performance of students,
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this is called predictive validity. Concurrent validity is concerned

with the use of test scores to predict current performance on some cri-

terion (Gronlund, 1977, p. 133). Predictive validity is used to pre -

dict'future performance while concurrent validity is used to:

...check the results of a newly-constructed test
against some existing test that is known to be valid.

...substitute a brief simple testing procedure for
a more complex and time-consuming measure.

...determine whether a testing procedure has
potential as a predictive instrument (Gronlund,
1977, p. 133).

Construct validity is "determined by investigating the psycholo-

gical qualities, traits, or factors measured by a test" (Downie, 1974,

p. 243). An individual's test performance is used as a basis for esti-

mating his/her intelligence, reasoning ability, mechanical aptitude,

etc. Construct validation can establish that a person's constructs

(intelligence, reasoning ability, etc.) do account for the differences

in a test performance (Gronlund, 1977, p. 136).

Reliability

If test results are consistent, then the test is said to be reli-

able. There are four basic methods of estimating test reliability.

One is the test-retest method which is determined by the stability of

the test scores measured over some given period of time. The equivalent-

forms method, also called parallel-forms method, measures the consistency

of the test scores between different forms of the test. The consistency

of test scores over both a time interval and between different forms of

the test is accomplished by using the test-retest with the equivalent-

forms method. The internal-consistency method measures the consistency

of the test scores among different parts of the test (Gronlund, 1977,

p. 139).
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When the same test is given to the same group of people after some

time interval, the test-retest method of determining reliability is

used. The length of time between test administrations depends on how

the test results are to be used. If the test scores are used to group

students more effectively for a class, then a short time interval is

sufficient. If the test results are used to predict vocational success

or some other long range predictions, a longer time interval is desir-

able. The test reliability coefficients are influenced by errors in the

measurement procedure and the day-to-day stability of the test taker

(Gronlund, 1977, p. 139). Generally the longer between the two testing

times, the lower the correlation. "At the present time, this method is

infrequently used when determining the reliability of paper and pencil

tests" (Downie, 1974, p. 237).

When using the equivalent-forms method two equivalent forms of a

test are given to the same group, one followed immediately, or soon

after, by the other. Although both tests cover the same content and

course objectives they are constructed independently. When one form

correlates highly with the other form, the tests are measuring the same

thing and the coefficient is sometimes referred to as the coefficient

of equivalence. The equivalent-forms method is widely used at the pre-

sent time and is useful for speed tests as well as power tests (Downie,

1974, p. 237). This method takes into account test errors, but not

day-to-day stability of student responses (Gronlund, 1977, p. 140).

The test-retest method with equivalent forms is a combination of

the two previously mentioned methods. Two different forms of the same

test are administered with a time interval. It is the most demanding

and the most useful method of estimating test reliability because not

only is test error accounted for, but, also, the day-to-day stability

of the students is considered ( Gronlund, 1977, p. 140).

There are two methods of estimating reliability using the inter-

nal-consistency method. One, called the split-half method, divides a

single test in half, usually by odd and even numbered items, and a

reliability coefficient is determined using the Spearman-Brown prophecy

formula (Downie, 1974, p. 239). A simpler method of estimating reli-

ability is to use the Kuder-Richardson Formula 21. The number of test
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items, the mean, and the standard deviation are all used to estimate

the reliability. This method also takes into account errors within the

testing procedure, but not day-to-day stability of the students (Gron-

lund, 1977, p. 140).

After the reliability coefficients are determined they are analyzed

for high or low reliability. If the coefficient is .00 there ia_no

reliability, but if the coefficient is 1.00 the reliability is perfect.

On standardized tests ,90 or above indicates a test is reliable and

unidimensional (Downie, 1974, p. 240 and Gronlund, 1977, p. 142). For

classroom tests the coefficients are usually between .60 and .80

(Gronlund, 1977, p. 142).

All test scores contain some error (due to variations
in the testing conditions, in the students' responses,
and so forth), but the proportionate amount of error
can be reduced considerably by proper test construc-
tion. In general, the reliability of a test can be
increased by lengthening the test and by improving the
quality of each test item. Longer tests provide a more

adequate sample of the behavior being measured, and
properly constructed test items provide a more depend-
able description of each individual's test performance
(Gronlund, 1977, p. 13).

Reliability is considered a relative measure because the test, course

content, and objectives can affect the coefficients (Downie, 1974,

p. 240).

Most of the reliability methods work well on norm-referenced tests,

but no single method is effective for estimating the reliability of

criterion-referenced tests since therei_is usually not enough variation

in test scores. The investigator normally relies on test construction

to assure reliable results. If there are an adequate number of quality

test items, then there is greater likelihood the test is reliable

(Gronlund, 1977, p. 144).

...Both [validity and reliability] are important
concepts in the development and use of achievement
tests...Validity is most important...But reliability
provides the consistency that makes validity pos-
sible, and indicates the confidence to be placed
in test interpretations (Gronlund, 1977, p. 130).



17

Once a test has been written following the steps described earlier,

further tests can be run to ensure a high quality test. Writing clear,

specific objectives, building a table of specifications and judging the

validity of the test items all contribute to the making of a valid and

reliable test, but the test developer can go one step further and analyze

how the students answered the questions. This item analysis is usually

done by the computer.

Item Analysis

Three types of information are obtained through item analysis:

(1) the difficulty of the test item, (2) the discrimination index of

the item, and (3) the effectiveness of the distracters. The difficulty

of an item is determined by the proportion of individuals who answer the

item correctly. This analysis is properly used only on power tests, not

speed tests, because questions left unanswered would be judged more dif-

ficult when, in reality, they are unanswered due to the time element.

From the item difficulty viewpoint, easy questions are concentrated at

the beginning of the test, items of medium difficulty in the middle,

and the test concludes with difficult questions (Downie, 1974, p. 250)..

Item difficulty values reflect the percentage of students who

answer the item correctly. Difficulty values range from 0 to 1.00, the

higher the index value the easier the item. If all the students answer

the item correctly the difficulty index will read 1.00; if all the stu-

dents answer the item incorrectly the index will read 0.00 (Berk, 1978,

p. 3). According to Lai ("Rules of Thumb for the Literature on Research

and Evaluation," 1979, p. 2), test items should lie between the .4 and

.7 difficulty level.

The item discrimination index measures how well the item separates

two groups, usually low achieving students and high achieving students.

There are two ways of analyzing an item's discriminating power. One

method is to test the significance of the difference between the two

proportions and the other method is to compute the correlation coeffi-

cient which shows the relationship of the responses on a single item to

the total test score (Downie, 1974, pp. 250-251).
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Item discrimination measures the performance or differences between

the students in a class (Berk, 1978, p. 3). A discrimination index

level of +.30 or better indicates that the test item does discriminate

between the high and low scoring groups of students in the class (Lai,

1979, p. 2).

The effectiveness of distracters applies only to multiple-choice

questions. Effectiveness is determined by comparing the high scoring

group to the low scoring group for each test item. If the distracter is

chosen by the low scoring group it is considered a good distracter;

however, if it is selected by the high scoring group, revision of the

distracter is necessary. If neither group selects a distracter it

should be replaced since it does not contribute to the test. The other

way to determine the effectiveness of distracters is to compute the mean

scores of the individuals who responded to the distracters as well as

those who responded to the correct answer. A good distracter is asso

ciated with lower mean scores than is the correct response; if this is

not the case the distracters should be revised to achieve this associa-

tion (Downie, 1974, p. 256).

For distracter effectiveness statistics to be of any use, the

sample size has to be large enough to produce reliable dtatistics.

Small sample sizes of 30 or 40 subjects do not produce reliable sta-

tistics, there is too much room for error. If the sample size is

small, this must be taken into account when drawing conclusions from

the statistics derived from the sample (Schmidt, Hunter & Urvy, 1976,

p. 484).

Individualized Instruction

New methods of teaching are always being developed, studied, and

used. Individualized instruction, or as it is sometimes called, person-

alized instruction or independent study, has been in use many years,

but only recently have educators taken a serious look at the individ-

ualized system of instruction. Reich & Berman (1971) developed a pro-

grammed, self-instructional course in basic clothing construction. It

was designed to be effective for students with varying amounts of
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clothing construction skills and knowledge. A pretest was given to the

students which covered the material taught in the class. If students

passed the material in one of the units with 90% mastery or better,

they were exempted from completing that unit. Students were able to

work at individual rates, adapting the course to fit their needs and

to learn a large amount of information about clothing construction in a

short period of time. Reich, Berman & Hresko-Evans wrote a self-

instructional textbook on clothing construction called Essentials of

Clothing Construction - A Self-Instructional Programmed Approach (1978).

The text is a complete course on basic clothing construction. A self-

instructional laboratory facility was developed at Syracuse University

by Sarah H. Short and others (1969), to be used first by a beginning

foods class and later to be used by a number of different departments

in the School of Home Economics. Self-instructional modules dealing

with concepts in measurement and evaluation for home economics teach-

ers, were developed and evaluated at Florida State University. Pre-

tests were given which covered the course material and these were also

given as post-tests at the end of the course. The test scores were much

higher on the post-tests, indicating the individualized course was

successful (Hurd, 1976). Student reaction to the modules and the self-

instructional approach was favorable.

Other researchers, such as Lefebvre (1975), have compared indi-

vidualized instruction courses with traditionally taught lecture/

discussion courses. Lefebvre compared two methods of instruction, lec-

ture/discussion and independent study for a college level clothing

course in social and psychological aspects of clothing. She studied

the students' cognitive gain and retention of the course material.

The students' course evaluations and student behavior during the course

were also assessed. Objective type pretests and post-tests and a re-

tention scale were used to ascertain the student's gain of knowledge.

The Illinois Course Evaluation Questionnaire was used to evaluate the

student satisfaction with the course. There were no significant dif-

ferences found between the two groups of students studied. Both meth-

ods of instruction had good points and drawbacks.
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Pigott (1975) compared a programmed instruction course with a tra-

ditionally taught clothing course at the University of Southern

Mississippi. She used written pre- and post-tests covering the course

materials as well as skill pre- and post-tests. She found no signifi-

cant differences in the students' performance in the two courses.

Tests as Predictors

Tests have been developed for many of these individualized in-

struction programs, as well as traditionally taught courses, to ascer-

tain a student's knowledge in the subject matter upon entering the

class and upon completion. Short (1969) developed a test which covered

the material taught in eight beginning modules for a foods course. This

test was given as a pretest at the start of the course to identify stu-

dents' knowledge of the subject matter before completing the modules.

An objective, multiple-choice test was developed for the course. It

was believed that the instructors for the course would be able to write

a reliable test which covered all the course objectives. The course

developers reviewed the course material at least three times to deter-

mine course content. From the content lists the test questions were

written. By following this procedure the developers hoped to insure

content validity. The test was evaluated by means of item analysis.

The reliability coefficient was .72 and any item which had a discrimi.7

nation index of 30 or less and/or fell outside the difficulty level of

25 to 75 was rewritten or discarded. When the questions were given as

a pretest only 5% of the students were excused from going through one

or more of the eight foods units. The test was then divided into eight

sub-tests which covered the material taught in the eight modules and

used as the post-tests for the modules. This gave the investigators

an opportunity to see how well the individualized course worked.

Ninety-seven percent of the students passed the post-tests with 90%

mastery or better with one try, 3% needed to review the materials a

second time and then they also passed the post-test. Tests have been

developed for other reasons such as using them to predict student per-

formance in courses or as indicators of student knowledge so the student

can be placed in the proper class to ensure optimum learning.



21

A pretest was developed for a basic clothing construction course

at Winthrop College, South Carolina. Not only did the investigators

develop a written pretest for the course, but also a practical skills

pretest. Both pretests were developed and then comparisons were made

between the scores on the two pretests and the experience the students

had had in clothing construction. The investigator-found that "(1) both

practical pretest scores and level of experience are significantly re-

lated to scores on the written pretest, and (2) written pretest scores

are significantly related to the course grade" (Epps, 1972, p. 57).

The pretest was found to be a valid predictor of success in the course.

The recommendation was made to omit the experience questionnaire and

practical pretest from the course because both had high correlations

with the written pretest. Henson (1969, pp. 56-58) conducted a study

similar to that of Epps and came to the same conclusion as Epps. A

clothing construction placement test was developed for students at the

University of Arkansas College of Agriculture and Home Economics. A

test battery was developed which consisted of a written exam, a practical

skills test, and a background information questionnaire. These tests

and background information sheets were used to place students into

either beginning or intermediate construction courses. The three instru-

ments were studied to see if they were helpful in predicting students'

success in clothing construction courses. The investigators found that

"there is a significant correlation between scores of written test,

practical skills test, average written and skills tests scores, rating

of past clothing experiences, and student's success in clothing con-

struction courses" (Henson, 1969, p. 58). Henson recommended that the

written test be revised to increase reliability, distracter effective-

ness, and degree of difficulty and validity, and that the practical

skills test be revamped. The skills test did not need to be as compli-

cated as it was to serve adequately as a prediction of future success

in apparel construction.

Another study was conducted "to develop an objective pretest for

identifying students' levels of knowledge of food and nutrition concepts

prior to class instruction and for predicting student performance on the

final examination" (Carruth, 1971, p. 41). To develop the test the
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investigators first read studies on food and nutrition and reviewed

state adopted text books for homemaking, biology, and chemistry. Next,

generalizations written by the course developers about the course were

compared to the generalizations given about foods and nutrition concepts

in the text books. Then a table of specifications was made using the

generalizations about the course material and Bloom's Taxonomy of Educa-

tional Objectives as a guide. The test items were developed using the

resulting table of specifications as a guide.

The investigators administered the test as a pretest, conducted

item analysis of the results and concluded that the test was reliable.

The investigators found that test items which related to application of

the material discriminated better than test items that were related to

knowledge and comprehension of the course material. Predictive valid-

ity was established by comparing the test scores with other independent

variables such as SAT scores and years of 4-H membership. The investi-

gators found pretest and SAT scores were the best predictors of student

performance on the final exam and that students who scored high on the

final exam usually earned the higher grades in the class.

Starkey (1975) developed and evaluated a clothing construction

waiver test which was used at Utah State University in order to have an

effective predictor of students' past and future clothing construction

performance. She found that those students who were able to waive

the course on the basis of test scores had similar knowledge as those

students who had completed the course and that there was a high cor-

relation between the number of years students were enrolled in junior

and senior high clothing courses and their test scores. The more

clothing courses taken the higher the test score. There was no signifi-

cant relationship between the number of years in 4-H and test scores.

Content validity was assumed because the test items were written directly

from the course objectives. In her recommendations, Starkey suggested

that further evaluation and revision was needed because many of the test

items did not discriminate satisfactorily. The test was considered very

reliable.
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Comparisons were made between a placement, test developed at Iowa

State University for a clothing construction course and the quality of

students' garment construction skills. Shaw (1971) developed and re-

vised a placement test to evaluate students' knowledge prior to taking

a clothing construction course. Item analysis was completed on the 100

test items and it was found that about half of the test items discrimi-

nated adequately, the average item difficulty was .42. Reliability,

estimated by using the Kuder-Richardson 20 formula, was .84. Shaw com-

pared the test scores with the quality of work on the students' com-

pleted garments at the end of the course, and found that the quality of

garments varied with the test scores.

Analysis of Clothing Tests

In all of the studies mentioned so far the investigators developed

and/or analyzed and revised pretests and post-tests to be able to pre-

dict student performance on some dimension. Very few researchers in

home economics and especially in clothing and textiles have devoted

their research entirely to the development and analysis of the tests

that are used in the courses offered in their field. Test results

have been compared with student grades, motor skills, SAT scores, etc.

The following studies deal only with the development of the test itself.

The tests were not analyzed as predictors, they were analyzed only for

reliability and validity.

During the sixties and early seventies Oregon State University

used a pretest to determine student knowledge in the area of clothing

construction. Using the scores from the tests, students were placed

in beginning or intermediate clothing construction courses. The place-

ment test consisted of three parts. The first section of the test was

a data information sheet, the second part of the test was the actual

clothing construction placement examination made up of true/false,

matching, and multiple-choice questions, and the third part of the test

battery was the Survey of Object Visualization test developed by Daniel

R. Miller, "This test is made up of 44 items designed to determine
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whether or not a student has the capacity to visualize objects of a

flat surface as they would appear in three dimensions" (Hale, 1963,

p. 33). This test was added in hopes that it would contribute to the

reliability of the total scores. Hale (1963, pp. 70-71), analyzed the

placement test to determine its validity and reliability. Reliability

was determined by using item analysis and validity of the test was es-

tablished by comparing the exam with the course outline. She found the

test to have a low reliability score, but it was still the best predic-

tor of success in the course. It was decided to drop the background/

experience questionnaire because it did not contribute to the placement

of students. The test was felt to be valid and Hale recommended that

the test be revised to increase reliability and that the department

should continue using the test as a placement tool.

Souligny (1971) evaluated the exemption test given at Oklahoma

State University. She performed an item analysis evaluation of the

test when it was given as an exemption test at the beginning of the

class and as a final examination given at the end of the class. The

test was made up of multiple-choice and matching questions. The tests

were scored by computer and item difficulty and item discrimination

values were obtained. Test reliability was determined by using the

Kuder-Richardson 20 formula. The reliability coefficient was higher

(.91) for the exemption test than it was for the test when given as a

final exam (.36). "The difficulty level and discrimination power of

the test was greater when given as an exemption test than when used as

a final exam" (Souligny, 1971, p. 76). The test was found to be an

acceptable measuring device able to measure students' knowledge in

clothing construction. "However, only 27% of the students reached

the expected 85% mastery level even after completion of the beginning

clothing construction course" (Souligny & Sisler, 1972, p. 25). The

investigator recommended further_research be conducted to determine

whether the fault lay with the test or the course.

The development of the self-instruction laboratory in foods and

nutrition at Syracuse University brought about the development and

analysis of the pre- and post-tests. Short (1969, pp. 40-44) and the

other course developers were interested in the validity, reliability,
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objectivity, efficiency, and usefulness of the tests for the course.

A panel of judges evaluated the questions for content validity and

item analysis was computed on the test items. Reliability of the test

was satisfactory, but a number of items did not discriminate or were

found to be too hard or too easy and were revised.

Summary

There are two types of tests, criterion-referenced and norm-

referenced. Criterion-referenced tests are often being used instead of

norm-referenced tests because teachers wish to assess a student's know-

ledge of the subject matter and not how well the student performed rela-

tive to other students. Research suggests that written tests are good

predictors of student performance, course grades, motor skills and know-

ledge of subject matter. Tests can be developed that are reliable and

valid. However, more research should be completed on the analysis of

tests to determine how to design effective tests which can assess a

student's knowledge, predict future performance or detect a difficulty

area of the student.

Educators are always trying new approaches to teaching, and indi-

vidualized or self-instructional programs are increasing in number.

Studies have indicated that students in individualized courses generally

learn at least as much and sometimes more than students taught by the

traditional lecture/discussion format. Not all students like the per-

sonalized system of instruction and it does not lend itself to all types

of subject matter, but it does work well for basic courses.
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CHAPTER III

METHODOLOGY

In the present study two equivalent forms (A and B) of a criterion-

referenced test were developed. Criterion-referenced tests were devel-

oped instead of norm-referenced tests because a student's knowledge of

the course content was to be ascertained, not how much of the material

was known by that student compared to the rest of the test takers. Each

test form consisted of seven sections, and each test section included

material related to one of the seven course modules. The tests were

designed to assess the cognitive objectives of the course, and were

used to determine a student's possible exemption from the course or

some of its module assignments. Half the students received Form A and

half received Form B of the diagnostic test. When a student took Form A

of the diagnostic test, then Form B was given as the summative test for

the course. For those students who. took Form B first, then Form A be-

came the summative test. The summative test, along with any required

technique samples, was used to assess student comprehension of modules

that were completed, and to determine whether the student had learned

the cognitive content from the module at mastery level.

Test Development

The first task was to review and identify the subject matter of the

course and write behavioral outcomes or objectives to be mastered. Spe-

cific objectives were written for each of the seven modules, the number

of objectives were determined by the proposed content of the module.

(See Appendix A for course objectives.) Second, a table of specifica-

tions was built for each of the seven modules. (See Appendix B for the

tables of specifications.)

The objectives of the course were listed on the vertical axis of

the table of specifications and subject matter topics on the horizontal

axis. Each cell was weighted according to how often that objective and

topic were stressed during the course in order to insure that questions
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were written to cover all the topics and objectives. The number of ques-

tions written for each module varied from 7 to 22 per test form. The

number of questions depended on the number of objectives and content of

each module. The test was constructed so that it fit closely with the

table of specifications. Two tests were written, each contained 98

questions which covered the material in all seven modules. All of the

questions for Test A were written first and then those for Test B were

written.

After the investigator developed the tests for CT 225 they were

distributed to three faculty members of the Clothing, Textiles & Related

Arts Department at Oregon State University for evaluation of content

validity. The faculty members were given the course outline, behavioral

objectives, the table of specifications and the test items and were asked

to analyze whether or not the questions measured the behavioral outcomes

in the objectives. The faculty judges were also asked to look at the

questions from a clothing and textile viewpoint, and to judge the ques-

tions for correctness of the subject matter. If there was disagreement

on procedure or subject matter of a question, that question was revised

so there was agreement among the judges and if this was not possible,

the question was eliminated and a new one written using the judge's

comments as guidelines.

After revision, the test items were given to another panel of

judges, seven graduate students from the Clothing, Textiles & Related

Arts Department at Oregon State University. These judges were know-

ledgeable in the area of test construction and evaluation. Six out of

the seven have education backgrounds and were teaching at the time or

had taught prior to starting graduate school. They were asked to evalu-

ate the test content and the wording of the test items. Based on their

comments the tests were again revised, The revisions entailed were

minor. Ambiguous wording or sentence structure was revised and factual

information thought to be incorrect was checked against the text book

for the course and with one or more members of the faculty judging

panel.
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While the test items were being written they were grouped by mod-

ule. Because the computer at Oregon State University could print item

analysis results for only six sections of a test and the CT 225 diag-

nostic test had seven sections, the test was divided into two parts,

thus enabling the investigator to obtain item analysis for each of the

seven sections. Part I contained test items from modules one through

three, part II contained items from modules four through seven. In

preparation for the pretest the test items from parts I and II were

scrambled within each part.

Pretesting

Both forms of the CT 225 diagnostic test, A and B, were pretested.

The pretest population consisted of students enrolled in CT 225, Fall

term, 1979, at Oregon State University. All 86 students who took the

tests were female. About 47% of the students who took Forms A and B

of the pretest were freshmen, another 23% were sophomores and the re-

maining 30% of the students were juniors, seniors and graduate students

(see Table 1). Test Forms A and B were distributed alternately along

the rows and columns of the seats to discourage copying of the answers.

The tests in effect were distributed in a "checker-board" pattern.

There was no seating chart for the students. They sat wherever they

wanted and then the tests were passed out. The students were given

two hours in which to take the test, which proved to be ample time for

everyone to finish.

Table I. Pretest Population.
Year in School

Freshmen Sophomore Junior Senior Graduate

Test Form A 47% 26% 11% 16%

Test Form B 47% 21% 14% 11% 7%

The tests were computer scored. Two test parts and two answer

sheets were used for each test. Individual score printouts were pro-

duced for all seven sections of each test.



29

The test printouts included the student's name, student number,

test score, test score converted to a percentage, z-score, t-score, and

each individual student's score for each of the seven parts. Printouts

also included the mean, standard deviation, and median for the test.

In addition to these general statistics, item-analysis statistics were

printed. A difficulty index, discrimination index, distracter analysis

and an estimate of test reliability were included in the item-analysis

data. Further discussion of the analysis of the test will follow in

Chapter IV.

For each test section not passed with 85% mastery the student was

required to work through the particular related module and then take

the section summative test. Each summative test covered the material

included in the module. The summative test was the alternate form (B

or A) of the diagnostic test (A or B) which the student took at the be-

ginning of the course. The summative test had no time limitations be-

cause the object of the test was to assess the student's cognitive

knowledge of the objectives set forth in the course, not the time with

which it took to complete the test.

Throughout Fall term, notes were taken of student/instructor dis-

cussions about the test items. Information on test items that were

deemed ambiguous, too hard, poorly worded, and so on, was recorded.

The item analysis of the test items and the discussion notes were re-

viewed and revisions were made on the two forms of the diagnostic/

summative tests.

It was later apparent that the order in which the questions were

written should have been changed so that they were randomly or alter-

nately written for Form A and B. To ensure that the two forms of the

tests would be revised with equal care, part I of Test Form A was

revised and then part I of Test Form B was revised; then the procedure

was reversed and part II of Test Form B was revised and then part II

of Test Form A was revised. The investigator felt this would help en-

sure tests of equal caliber. At this time a few of the course objec-

tives were deleted, revised or added to ensure a well rounded set of

objectives that covered all the course material. A few of the test

items were dropped and replaced. (See Appendix C for test questions.)
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Testing

The final testing population consisted of 55 students enrolled in

CT 225 Winter term, 1980, at Oregon State University. All were female.

Eighteen percent of the students who took Form A of the diagnostic test

were freshmen, another 53% were sophomore, and the remaining 29% were

juniors or seniors. Of the students who took Form B of the diagnostic

test, 48% were freshmen, 26% were sophomores, and the remaining 26%

were juniors (see Table 2). Item analysis was again run on the test

items. Results will be discussed in Chapter V.

Table II. Test Population.

Year in School
Freshmen Sophomore Junior Senior Graduate

Test Form A 18% 53% 25% 4%

Test Form B 48% 26% 26%

Assumptions

The following assumptions were made for this study.

1. Students will be able to finish the pretest within a two hour

time limit. An "average high school student should be able

to answer two true/false items, one multiple choice item or

one short answer item per minute of testing time (Gronlund,

1971, p. 240)" as cited in Lai (1979, p. 3).

2. A student's knowledge, not the act of guessing, will be repre-

sented by the test results. For a five-choice item, test

takers have a 20% chance of guessing the correct answer. For

a four-choice item they have 25% chance of guessing the right

answer, 33% chance of guessing the right answer for a three-

choice question, and a 50% chance of guessing the correct

answer for a two-choice question.

3. Item analysis run on, a small number of tests will provide

accurate statistics. Schmidt et al., cited in the review of

literature, said population samples should be much greater
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than what is normally used to ensure accurate statistics.

The investigator found no other literature supporting or

disputing that contention. The general rule of the thumb

has been that a sample of 30 or 40 subjects is adequate to

run statistical analysis for findings and the present inves-

tigator chose to follow this rule of thumb.

Limitations

1. The tests developed in this study are valid only for the CT 225

course developed at Oregon State University, or to other

courses for which identical objectives and emphases are used.

2. The population was limited to the group of students enrolled in

CT 225 Winter term, 1980, at Oregon State University.

3. This study deals with just the development of the diagnostic

tests. It in no way attempts to cover other aspects of the course,

CT 225, or individualized instruction.
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CHAPTER IV

FINDINGS AND ANALYSIS OF THE CONSTRUCTION TEST ITEMS

The two tests developed as diagnostic tests for CT 225 were also

used as the summative tests for the course. When given as diagnostic

tests each test was divided into two parts. Part I contained items

which covered material from modules one through three, and part II con-

tained items which covered material from modules four through seven.

When these same test items are given as summative tests they will be

divided into seven sections. Each section or quiz covers material from

one of the seven modules. Each module test is administered separately

as summative tests. This chapter includes results of analysis of both

forms (A and B) of the test in terms of item discrimination power, item

difficulty level, distracter effectiveness, and test reliability.

Item Discrimination Power

The numerical values in a discrimination index range between a

maximum of +1.00 and a minimum of -1.00. Negative values mean the test

item is somehow discriminating in the wrong direction and should be re-

vised. Test items with discrimination index values of +0.35 or higher

are considered to be good discriminators and items with a value below

+0.20 do not discriminate correctly and should be revised (Brown, 1971,

p. 87).

The top 27% and low 27% of the test scores were evaluated to de-

termine item discrimination values. The 27% figure was chosen because

test scores closer to the median do not have much influence on the dis-

crimination index and the Oregon State University computer test scoring

service uses the 27% figure for analysis (Beekman, 1978, p. 9). If the

proportion of individuals who answer the item correctly in the high

group is compared to the proportion in the low group and the difference

is a significant one, then the test item is accepted as one that dis-

criminates (Downie, 1974, p. 251).
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Test A

Sixty-two of the 98 items (63.3%) in Test A were shown to discri-

minate; 35 items were found to be good discriminators and 27 items were

found to be satisfactory discriminators (see Table 3). Twenty-four

test items (24.5%) did not discriminate satisfactorily and 12 test

items (12.2%) discriminated to some degree in the wrong direction.

Test B

The results were similar for Test B. Sixty-three of the 98 test

items (64.3%) were shown to discriminate; 36 items were rated as good

discriminators and 27 test items were satisfactory discriminators (see

Table 3). Twenty-four items (24.4%) did not discriminate satisfactorily

and 11 items (11.2%) discriminated to some degree in the wrong direction.

Module One

In Module One, Test A, 12 of the 22 test items (56%) were classi-

fied as good discriminators (see Table 4.1). Six other test items (27%)

were determined to be satisfactory discriminators and the remaining

three test items (17%) were rated as unsatisfactory.

Nine of the 22 test items (41%) in Module One, Test B, were found

to be good discriminators (see Table 4.1). Seven of the test items

(32%) discriminated satisfactorily and the remaining six test items

(27%) did not discriminate satisfactorily.

Module Two

Eight of the 15 test items (53%) in Module Two, Test A, were good

discriminators, while the discriminating power of five other test items

(34%) was found to be satisfactory (see Table 4.2). Two of the test

items (13%) did not discriminate satisfactorily.
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Table III. Item Discrimination Values for Forms A and B of the
CT 225 Diagnostic Test.

(I) Question Number
(II) Discrimination Index
(III) Rating

Test A Test B
(I) (II) (III) (I) (III)

12 +0.73 Good 15 +0.72 Good

91 +0.58 32 +0.68
97 +0.57 59 +0.67

5 +0.55 55 +0.63

10 +0.55 86 +0.56

36 +0.55 50 +0.54

76 +0.54 45 +0.53

88 +0.54 66 +0.53
19 +0.53 78 +0.52

95 +0.53 39 +0.49

59 +0.52 42 +0.49

90 +0.52 26 +0.48

93 +0.52 82 +0.46

11 +0.51 44 +0.45

44 +0.51 57 +0.45

41 +0.50 62 +0.44

67 +0.50 35 +0.43
37 +0.48 1 +0.41

54 +0.46 75 +0.41

79 +0.45 36 +0,40

6 +0.44 48 +0.40

21 +0.43 68 +0.40

68 +0.43 74 +0.40

30 +0.42 90 +0.40

33 +0.42 5 +0.39

45 +0.42 63 +0.39

35 +0.41 95 +0.39

31 +0.40 51 +0.38

51 +0.40 97 +0.38

86 +0.39 13 +0.37

66 +0.38 34 +0.37

32 +0.37 84 +0.37

2 +0.36 17 +0.36

8 +0.35 38 +0.36

26 +0.35 64 +0.36

27 +0.34 Satis. 71 +0.36

82 +0.34 54 +0.34 Satis.

96 +0.34 89 +0.34

25 +0.33 24 +0.33

60 +0.33 72 +0.33

64 +0.33 80 +0.32

98 +0.33 10 +0.31



Table III. (Continued)
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Test A Test B

(I) (II) (III) (I) (II) (III)

70 +0.32 Satis, 4 +0.30 Satis.

15 +0.31 91 +0.30

83 +0.31 19 +0.29

23 +0.30 52 +0.29

72 +0.30 76 +0.28

34 +0.29 2 +0.27

94 +0.29 31 +0.27

39 +0.27 56 +0.27

29 +0.26 83 +0.27

50 +0.26 12 +0.26

24 +0.25 28 +0.26

33 +0.25 81 +0.26

14 +0.24 14 +0.24

28 +0.24 58 +0.23

42 +0.24 60 +0.23

75 +0.24 20 +0.22

84 +0.24 21 +0.22

46 +0.22 46 +0.21

58 +0.22 18 +0.20

62 +0.20 33 +0.20

17 +0.19 Not 49 +0.20

48 +0.19 Satis. 37 +0.18 Not

52 +0.19 67 +0.18 Satis.

85 +0.19 9 +0.17

89 +0.19 61 +0.17

1 +0.18 11 +0.16

61 +0.18 93 +0.16

71 +0.18 69 +0.15

77 +0.16 94 +0.15

63 +0.12 6 +0.14

13 +0.10 8 +0.12

56 +0.10 41 +0.11

16 +0.08 73 +0.11

57 +0.08 85 +0.11

80 +0.08 3 +0.09

18 +0.07 23 +0.09

4 +0.06 27 +0.09

43 +0.03 70 +0.09

3 +0.02 77 +0.09

47 +0.02 30 +0.07

87 +0.02 96 +0.07

74 +0.01 98 +0.06

78 +0.01 53 +0.04

81 0.00 7 0.00

40 -0.01 65 0.00

69 -0.02 43 -0.01

20 -0.04 22 -0.04
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Table III. (Continued)

Test A Test B
(I) (II) (III) (I) (II)

55 -0.04 Not 25 -0.04 Not

65 -0.05 Satis. 16 -0.06 Satis.

22 -0.06 29 -0.06
92 -0.06 40 -0.06

49 -0.08 79 -0.09
73 -0.08 87 -0.09

53 -0.09 47 -0.13

9 -0.12 92 -0.21
7 -0.17 v 88 -0.25

In Module Two, Test B, 7 of the 15 test items (47%) were found to

be good discriminators (see Table 4.2). Five other test items (33%)

discriminated satisfactorily, while the remaining three test items (20%)

did not discriminate satisfactorily.

Module Three

There were nine test items (52%) in Module Three, Test A, that were

good discriminators and four other test items (24%) discriminated satis-

factorily (see Table 4.3). The remaining four test items (24%) were un-

satisfactory discriminators.

In Module Three, Test B, nine test items (52%) were found to be good

discriminators and three other test items (18%) were found to be satis-

factory discriminators (see Table 4.3). The five other test items (30%)

were unsatisfactory discriminators.

Module Four

Out of the 11 test items in Module Four, Test A, six test items (55%)

were rated as good discriminators, two more test items (18%) were satis-

factory discriminators and the other three test items (27%) were unsatis-

factory discriminators (see Table 4.4).



37

Fourteen of the 15 test items (93%) in Module Four, Test B, were

found to be good discriminators (see Table 4.4). The remaining single

test item (7%) was an unsatisfactory discriminator.

Module Five

In Module Five, Test A, four of the seven test items (57%) were

good discriminators (see Table 4.5), Two other test items (29%) were

satisfactory discriminators while the remaining single test item (14%)

was found to be an unsatisfactory discriminator.

Four of the seven test items (57%) in Module Five, Test B, were

good discriminators, two other test items (29%) were satisfactory

discriminators and one test item (14%) was an unsatisfactory discrimin-

ator (see Table 4.5).

Module Six

Of the 13 test items in Module Six, Test A, 11 of the items (85%)

were good discriminators and the remaining two test items (15%) were

satisfactory discriminators (see Table 4.6).

Five test items (38%) in Module Six, Test B, were determined to be

good discriminators (see Table 4.6). Seven other test items (54%) were

satisfactory discriminators and the other one test item (8%) did not

discriminate satisfactorily.

Module Seven

In Module Seven, Test A, 7 of the 12 test items (58%) were found

to be good discriminators, three other test items (25%) were satisfac-

tory discriminators and the remaining two test items (17%) were unsatis-

factory discriminators (see Table 4.7).

Eight test items (66%) in Module Seven, Test B, were rated as good

discriminators (see Table 4.7). Two of the 12 test items (17%) were

satisfactory discriminators and two other test items (17%) were found

to be unsatisfactory discriminators.
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Table IV. Item Discrimination Values for Forms A and B of the CT 225
Module Tests.

(I) Question Number
(II) Discrimination Index
(III) Rating

TEST A TEST B
(I) (II) (III) (I) (II) (III)

4.1 - Module. One

36 +0.70 Good 15 +0.74 Good

12 +0.68 44 +0.57

41 +0.58 1 +0.55

2 +0.57 45 +0.55

31 +0.52 51 +0.55

32 +0.49 48 +0.51

35 +0.49 34 +0.46

26 +0.45 33 +0.40

51 +0.43 17 +0.36

1 +0.42 24 +0.33 Satis.

38 +0.37 37 +0.32

44 +0.36 14 +0.31

16 +0.33 Satis. 6 +0.26

6 +0.32 2 +0.25

17 +0.32 27 +0.25

27 +0.29 9 +0.23

23 +0.25 20 +0.15 No

47 +0.24 3 +0,13 Saris.

15 +0.20 30 +0.12

20 +0.07 Not 16 +0.02

3 -0.09 Satis. 41 -0.04

9 -0.12 23 -0.10

4.2 - Module Two

10 +0.69 Good 10 +0,56 Good

45 +0.50 42 +0.51

28 +0.45 35 +0.48

42 +0.45 46 +0.47

8 +0.42 28 +0.44

33 +0.42 38 +0.43

4 +0.40 4 +0.39

21 +0.36 31 +0.32 Satis.

29 +0.31 Satis. 21 +0.31

18 +0.29 52 +0.31

24 +0.29 18 +0.30

39 +0.28 11 +0.27

13 +0.21 25 +0.18 Not

48 +0.12 Not 49 +0.10 Satis.

7 -0.35 Satis. 7 0.00 A,



Table IV. (Continued)

TEST A
(I (II)

4.3 - Module Three

54 +0.61
11 +0.56
5 +0.51

34 +0.48
19 +0.46
50 +0.43
25 +0.40
46 +0.40
14 +0.36
37 +0.32
40 +0.30
52 +0.30
30 +0.24
53 +0.12
49 +0.06
43 +0.04
22 -0.14

4.4 - Module Four

39

TEST B
(III) (I) (II) (III)

Good

Satis.

Not
Satis.

4,

76 +0.54 Good
91 +0.53
59 +0.50
88 +0.50
67 +0.47
64 +0.42
61 +0.39
76 +0.34 Satis.

84 +0.28 4,

55 +0.12 Not
74 +0.09 Satis.
81 0.00

4.5 - Module Five

78 +0.65
62 +0.49
56 +0.44
92 +0.40
85 +0.34
87 +0.29
71 -0.03

39 +0.64 Good
13 +0.60
50 +0.53
12 +0.46
5 +0.44

54 +0.44

26 +0.42
32 +0.42
8 +0.40 w

19 +0.22 Satis.

36 +0.22
53 +0.20
22 +0.19 Not

40 +0.19 Satis.

43 +0.18
29 +0.07

47 -0.04

66 +0.70
55 +0.67

62 +0.65
59 +0.62
91 +0.47
76 +0.44
80 +0.41
84 +0.39
69 +0.37

95 +0.37

73 +0.35

87 +0.08

Good

Not
Satis.

Good 56 +0.49 Good

1

81 +0.48
92 +0.40

70 +0.38

Satis. 88 +0.32 Satis.

4, 63 +0.28 1
Not 77 +0.18 Not

Satis. Satis.
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Table IV. (Continued)

TEST A TEST B
(I) (II) (III) (I) (II) (III)

4.6 - Module Six

97 +0.64 Good 82 +0.62 Good

86 +0.56 78 +0.56
79 +0.54 57 +0.51

93 +0.49 89 +0.50

68 +0.46 74 +0.44
98 +0,46 64 +0.34 Satis.

72 +0.44 93 +0.34
75 +0.40 67 +0.31
89 +0.37 60 +0.29
96 +0,37 96 +0.28
94 +0.36 71 +0.26
82 +0.29 Satis. 85 +0.24

65 +0.20 4 98 +0.12 Not
Satis.

4.7 Module Seven

83 +0.62 Good 75 +0.67 Good
90 +0.59 90 +0.63
95 +0.47 83 +0.53
60 +0.40 86 +0.45

57 +0.39 97 +0.45

63 +0.39 58 +0.40
69 +0.39 61 +0.38

58 +0.33 Satis. 94 +0.38 *
80 +0.28 72 +0.31 Satis.

66 +0,27
1

68 +0.30

77 +0.07 Not 65 0.00 Not

73 +0.06 Satis. 79 -0.17 Satis.
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Summary

There are a number of possible reasons why some of the test items

did not discriminate satisfactorily or discriminated in the wrong direc-

tion. The question or response may have been worded ambiguously, there

might have been some typographical errors in the test, or the key may

have been marked inaccurately. If an item is too easy or hard it might

not discriminate between students in the high group and low group. If

the topic has not been covered in the course materials, the test item

may produce a low discrimination score even though it is a good ques-

tion.

In Test A, 11 of the 36 unsatisfactory test items were either too

easy or too hard. In Test B, 17 of the 26 unsatisfactory test items

were either too easy or too hard. No typographical errors were found

in either test and the answers were keyed correctly. The investigator

felt that item difficulty might have affected the discrimination power

of test items in both tests, but to a greater extent in Test B than

Test A. Ambiguous or unclear wording of test items contributed to some

of the low discrimination scores, but the investigator believes that

many of the low discrimination scores were due to the fact that the

item analysis was run on the diagnostic test scores and much of the ma-

terial was new to the students. If both groups of test takers, low and

high scoring, have not been given the information and the high scoring

group of test takers do not know the information from some other source,

then the item tends not to discriminate between the two groups. A

greater number of test questions discriminated when the tests were

analyzed as module tests than when they were analyzed as diagnostic

tests.

Difficulty Level

An item difficulty value is determined by dividing the number of

test takers who answered the item correctly by the total number who

took the test. A well-made test usually begins with easy items, pro-

gresses to items of average difficulty and ends with very difficult

items (Downie, 1974, p. 245).
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There are rules of the thumb for selecting items
based on difficulty:

1. For a true-false question, the difficulty
index should fall between .60 and .95 to
maximize discrimination.

2. For a three-choice multiple-choice item,
the difficulty index should be between
.45 and .90.

3. For an item with four or more choices,
the difficulty index should be between
.35 and ,85.

Test objectives and the nature of the subject should
be considered when evaluating item statistics. Also,

the difficulty index should always be considered in
conjunction with the discrimination index and the
other item statistics (Beekman, 1978, p. 11).

As shown in Table 5, 74 out of the 98 test items (76%) in Test A

were within the desirable difficulty range. Thirteen test items (13%)

were found to be too easy, while the remaining 11 test items (11%) were

found to be too hard.

Sixty of the 98 test items (61%) in Test B were of average diffi-

culty while 14 (14%) were found to be too easy and the remaining 24

test items (25%) were found to be too hard (see Table 5).

The majority of the test items in both Test A and B were of aver-

age difficulty. A few questions were rated too easy and the rest too

hard or difficult. Some of the questions outside of the average diffi-

culty range were still good discriminators. The difficulty range of

the test items was computed for both forms of the test, but was not

computed for the individual module tests. The difficulty levels of

the test questions were not computed for the module tests because the

Oregon State University computer test scoring service does not analyze

the data in this manner and the investigator chose not to pursue such

an analysis.
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Table V. Item Difficulty for Forms A and B of the CT 225 Diagnostic Test.

(I) Question Number
(II) Number of Choices in Question

(III) Difficulty Index
(IV) Difficulty Level

TEST A TEST B
(I) (II) (III) (IV) (I) (II) (III) (IV)

1 5 0.75 S* 1 5 0.64 S

2 5 0.68 S 2 5 0.96 E

3 5 0.96 E** 3 5 0.18 H
4 5 0.71 S 4 5 0.32 H

5 5 0.75 S 5 4 0.29 H
6 2 0.89 S 6 5 0.54 S

7 5 0.71 S 7 2 1.00 E

8 5 0.79 S 8 5 0.18 H
9 5 0.39 S 9 5 0.71 S

10 5 0.43 S 10 5 0.43 S

11 5 0.43 S 11 5 0.54 S

12 5 0.68 S 12 5 0.39 S

13 4 0.61 S 13 5 0.21 H

14 4 0.64 S 14 5 0.89 E

15 5 0.86 E 15 5 0.79 S

16 5 0.93 E 16 5 0.93 E

17 5 0.89 E 17 5 0.61 S

18 5 0.21 H*** 18 2 0.75 S

19 5 0.36 S 19 5 0.61 S

20 5 0.61 S 20 5 0.68 S

21 5 0.46 S 21 4 0.46 S

22 4 0.68 S 22 5 0.50 S

23 5 0.82 S 23 5 0.96 E

24 4 0.64 S 24 5 0.82 S

25 5 0.39 S 25 5 0.36 S

26 5 0.86 E 26 5 0.64 S

27 5 0.68 S 27 5 0.64 S

28 5 0.43 S 28 5 0.25 H

29 5 0.36 S 29 5 0.32 H

30 5 0.61 S 30 5 0.36 S

31 5 0.46 S 31 5 0.82 S

32 5 0.57 S 32 5 0.71 S

33 2 0.75 S 33 5 0.39 S

34 5 0.43 S 34 5 0.43 S

35 5 0.89 E 35 5 0.64 S

36 5 0.93 E 36 5 0.61 S

* S = Satisfactory
** E = Easy
*** H = Hard
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Table V. (Continued)

TEST A TEST B

(I) (II) (III) (IV) (I) (II) (III) (IV)

37 5 0.89 E 37 5 0.36 S

38 5 0.39 S 38 5 0.71 S

39 4 0.75 S 39 5 0.29 H
40 3 0.50 S 40 2 0.71 S

41 5 0.61 S 41 5 0.89 E

42 2 0.64 S 42 5 0.86 E

43 2 0.71 S 43 5 0.32 H
44 5 0.86 S 44 5 0.64 S

45 5 0.71 S 45 5 0.68 S

46 5 0.32 H 46 5 0.25 H

47 5 0.39 S 47 5 0.11 H

48 5 0.50 S 48 5 0.68 S

49 5 0.32 H 49 5 0.46 S

50 5 0.36 S 50 5 0.64 S

51 5 0.29 H 51 5 0.50 S

52 5 0.50 S 52 5 0.36 S

53 5 0.57 S 53 5 0.29 H

54 5 0.32 H 54 5 0.46 S

55 5 0.54 S 55 5 0.71 S

56 2 0.82 S 56 5 0.61 S

57 3 0.75 S 57 5 0.71 S

58 3 0.86 S 58 5 0.86 E

59 5 0.75 S 59 5 0.36 S

60 5 0.39 S 60 2 0.82 S

61 5 0.36 S 61 4 0.57 S

62 4 0.46 S 62 2 0.82 S

63 2 0.36 H 63 2 0.79 S

64 5 0.61 S 64 2 0.82 S

65 5 0.71 S 65 5 0.00 H

66 5 0.79 S 66 5 0.14 H

67 5 0.86 E 67 5 0.93 E

68 5 0.93 E 68 3 0.93 E

69 2 0.71 S 69 5 0.46 S

70 5 0.39 S 70 5 0.54 S

71 5 0.93 E 71 4 0.32 H

72 5 0.04 H 72 2 0.71 S

73 5 0.25 H 73 5 0.93 E

74 5 0.11 H 74 5 0.93 E

75 2 0.64 S 75 2 0.50 S

76 5 0.75 S 76 5 0.29 H

77 2 0.86 S 77 2 0.68 S

78 2 0.61 S 78 5 0.50 S

79 5 0.79 S 79 5 0.07 H

80 5 0.43 S 80 5 0,93 E

81 5 1.00 E 81 4 0.54 S

82 2 0.75 S 82 5 0.29 H

83 4 0.68 S 83 5 0.21 H
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Table V. (Continued)

TEST A TEST B
(I) (II) (III) (IV) (I) (II) (III) (IV)

84 2 0.93 S 84 5 0.43 S

85 5 0.43 S 85 4 0.54 S

86 5 0.32 H 86 5 0.64 S

87 5 0.82 S 87 5 0.29 H

88 2 0.75 S 88 5 0.07 H

89 5 0.68 S 89 5 0.39 S

90 5 0.57 S 90 2 0.61 S

91 5 0.82 S 91 4 0.57 S

92 2 0.29 H 92 2 0.46 H

93 5 0.46 S 93 5 0.57 S

94 4 0.57 S 94 2 0.57 H

95 2 0.68 S 95 5 0.61 S

96 2 0.68 S 96 5 0.54 S

97 5 0.18 H 97 4 0.57 S

98 5 0.75 S 98 5 0.96 S

Distracter Effectiveness

The distracter effectiveness statistic can only be used for multi-

ple answer questions. If an incorrect answer is selected by the test

takers who score in the lowest (27%) of test takers, then the distracter

is considered effective. If an incorrect distracter is selected by the

high scoring test takers, then it should be revised; if it was not

selected by either group of test takers, it does not contribute to the

test at all and should be replaced (see Appendix D for distracter effec-

tiveness statistics).

In Test A, 71 of the 98 test items were five-choice questions,

eight items were four-choice questions, three items were three-choice

questions, and 16 items were two-choice or true/false questions. Of

the 71 five-choice items all four distracters were selected by the lower

27% of the test takers for ten questions (14%), three distracters were

chosen for 16 questions (23%), and two distracters were selected for 25

questions (35%). One distracter was chosen for 17 questions (24%) and

no distracters were chosen for three questions (4%) (see Table 6).
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Table VI. Distracter Effectiveness for Form A of the CT 225 Diagnostic
Test.

Number of Distracters Selected
4 3 2 1 0

5

4

2

*14% 23%

40%

35%

40%

33%

24%

20%

67%

100%

47.

(*) % of five-choice questions in Test A for which four distracters
were chosen.

Of the eight four-choice questions all three distracters were

selected for three questions (40%) and two distracters were selected

for three questions (40%). No distracters were chosen for two ques-

tions (20%). Both distracters were selected for one of the three-

choice questions, (33 %), while one distracter was selected from each of

the remaining two test items (67%). For the two-choice or true/false

test items the one distracter was selected in each instance.

In Test B, 76 of the 98 test items were five-choice questions,

eight items were four-choice questions, one item was a three-choice

question, and 13 items were two-choice or true/false questions. Of

the 76 five-choice items all four distracters were chosen by the group

that scored in the lowest (27%) of the test takers, for five questions

(7%), three distracters were selected for 31 of the questions (40%),

and two distracters were chosen for 21 of the other questions (27%).

Only one distracter was chosen for 17 of the five-choice questions

(23%) and no distracters were chosen for two questions (3%). Of the

eight four-choice questions, all the distracters were chosen for three

of the test items (40%), two distracters were selected for four of the

test items (50%), and one distracter was selected for four of the single

questions (10%). Both distracters were chosen for the one three-choice

question and the distracter was selected in all of the true/false ques-

tions with the exception of one (see Table 7).
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Table VII. Distracter Effectiveness for Form B of the CT 225 Diagnostic
Test.

Number of Distracters Selected
4 3 2 1 0

5

4

3

2

*7% 40%

40%

27%

50%

100%

23%

10%

92%

3%

--

8%

(*) % of five-choice questions in Test B for which four distracters
were chosen.

Reliability

If the test results are consistent then reliability is usually high

(Gronlund, 1977, p. 130). There are many ways to test the reliability

of test items, test retest method, equivalent-forms method, test-retest

with equivalent forms, and the internal-consistency method (Gronlund,

1977, p. 139). For this study the internal-consistency method was em-

ployed. Normally this reliability test is not used on criterion-

referenced tests because often there is not enough range in the test

scores for statistical analysis. Since the analysis of reliability

was performed on the diagnostic test scores rather than the summative

scores, the range was believed to be adequate for analysis.

The Oregon State University Test Scoring Center estimates test

reliability (internal-consistency) during item analysis of the test

results by using the Kuder-Richardson statistic (Beekman, 1973,

pp. 12-13). The Kuder-Richardson method is the simplest way of testing

reliability. This method takes into account the errors within the test-

ing procedure, but not the day-to-day stability of the students as the

test-retest method does (Gronlund, 1977, p. 141).

A coefficient of .00 would indicate a complete lack of reliability,

but if it is 1.00 then reliability is perfect.
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Reliability coefficients for standardized achievement
tests are frequently over .90 when the Kuder-Richardson
formulas are used. The reliability coefficients for
classroom tests typically range between .60 and .80.
The Kuder-Richardson Formula 21 provides a conservative
estimate of reliability (Gronlund, 1977, p. 142).

The reliability coefficient for diagnostic Test A was .86. The

reliability coefficient for diagnostic Test B was .87. The reliability

coefficient for the seven modules of each test are shown in Table 8.

Table VIII. Reliability Coefficients and Test Length for the CT 225
Module Tests.

Module Numbers
1 3 4 5 6 7

Test Form A .69 .43 .49 .44 .15 .63 .44

Test Form B .65 .50 .53 .67 -.01 .51 .55

Test Length 22* 15 17 12 7 13 12

(*) number of questions in module tests.

The reliability coefficients for both Forms A and B of the diagnostic

test are well above average. The low reliability scores on the individual

module tests may be due to the length of the tests. To some degree the

shorter the test length, the lower the reliability coefficient. Modules

one and six of test Form A and modules one and four of test Form B lie in

the satisfactory reliability range for classroom tests. All the other

parts of both forms fall below the acceptable reliability range.

Summary

Both forms of the test were examined by means of item analysis and

computation of reliability statistics. Item discrimination values

ranged from +.73 to -.17 for Test A and from +.72 to -.25 for Test B.

Seventy-six percent of the test items on Test Form A and 61% of the

test items on Test Form B were within the acceptable range; 74 items

were satisfactory for Test A and 60 items were satisfactory for Test B.
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The majority of items were satisfactory in distracter effectiveness,

The overall test reliability for Test A was .86 and for Test B was .87.

Individual module sub-tests had lower reliability coefficients.
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CHAPTER V

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

Summary

An individualized beginning construction course was developed by

the Clothing, Textiles & Related Arts faculty at Oregon State Univer-

sity. This new course, CT 225, in sequence with CT 226, "Analysis of

Apparel Construction," and CT 227, "Apparel Construction," replaced the

previous clothing construction courses CT 210, CT 212, and CT 213. CT

225 was developed to accommodate students entering the clothing course

sequenCes with varying amounts of knowledge and skill in the area of

construction. The course is divided into seven modules, each module

covers a specific facet of construction such as "Sewing & Pressing

Equipment," "Fabric Treatment," "Stitching," or "Seams & Edge Finishes."

Students obtain their information about these subjects not from the

traditional lecture/discussion method of teaching, but rather by reading

the text, viewing filmloops, completing study guide questions and con-

structing technique samples, i.e., applying fusible interfacing to a

collar piece or making a flat felled seam. Students work at their own

pace and learn the material by the multi-media approach. Instructors

are available to discuss any questions students do not seem to be able

to answer on their own and when students feel the material for the

module is mastered they request a summative test from the instructor on

duty in the lab. When the summative test is passed with 85% mastery or

better the student is finished with the module and may move on to the

next one.

Studies have shown that students enter college with varying degrees

of knowledge in all the subject areas. The faculty in the Clothing,

Textiles & Related Arts Department at Oregon State University wanted

to determine new students' skills and knowledge in the area of con-

struction and give credit to the students who had already mastered the

basics through other experiences, e.g., high school clothing courses,

4-H, or by some other means of instruction. To accomplish this a
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diagnostic test was needed which would assess cognitive knowledge of the

material covered in the seven modules of CT 225. The purpose of this

study was to develop such a test to be used both as diagnostic and sum-

mative tests for the course. Students enrolled in CT 225 are given

either Form A or B of the diagnostic test the first week of the term.

The test is subdivided into modules or sections and graded by computer.

Students who pass each section of the diagnostic test with 85% mastery

or better are exempted from completing that particular module, Students

may quiz out of all seven modules or none, depending on their knowledge

of construction. It is necessary to complete the modules for which mas-

tery is not demonstrated in the diagnostic testing and pass the summative

tests with 85% mastery and complete several assignments before receiving

a passing grade for the course.

The CT 225 tests were developed in the following manner. First,

general behavioral objectives were developed for the course. Then, more

specific objectives were written based on the general ones. The test

question format (e.g., multiple-choice, matching, true/false), was kept

in mind as the specific objectives were written to make test item writing

easier. Next, tables of specifications were written for each of the

seven modules which identified the course content and the learning out-

comes expected of the test takers. The number of test items to be writ-

ten to measure the learning outcomes and course content were determined

through the use of the tables of specifications. The writing of the

test items began once these steps were finished. Ninety-eight test

questions were written for Test Form A and 98 test items were written

for Test Form B of the diagnostic test. Then the behavioral objectives

for the course, the tables of specifications, and the test items were

given to the first panel of judges. The three judges were facUlty mem-

bers from the Clothing, Textiles & Related Arts Department at Oregon

State University. They judged the questions for content validity, am-

biguity, and correct course content. The test items were revised using

the judges' comments as guidelines and then checked again with the judges

if there seemed to be a difference in opinion regarding validity or cor-

rect subject matter processes. The two forms of the test were then given

to a second panel of seven judges, graduate students in the Clothing,
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Textiles & Related Arts Department at Oregon State University. All of

the judges, with the exception of one, taught prior to entering gradu-

ate school or were teaching at the time they were given the test items

for review. They were asked to judge the questions in the same manner

as the faculty judging panel. A few revisions were made using their

comments, revisions were checked with one of the faulty judges, and the

test was prepared for pretesting.

The two forms of the diagnostic test were given to the first class

of CT 225 students Fall term, 1979, at Oregon State University. Compu-

ter analysis was undertaken for the test items and throughout the term

notes were kept on student/instructor conferences about the tests. From

these notes and the test item statistics the two forms of the diagnostic

test were revised. Revisions were made if the wording on the questions

was ambiguous, if the distracters were not chosen by the low scoring

groups of test takers, if the item did not discriminate between the high

and low scoring groups of test takers, or if the items proved to be too

easy or too hard.

The two forms of the diagnostic test were administered to students

enrolled in CT 225 Winter term, 1980, at Oregon State University. Sta-

tistical analysis was done and results were compiled. Both Test Forms

A and B of the diagnostic test were found to be comparable. The tests

were very reliable, most of the questions were of average difficulty,

64% of the questions discriminated satisfactorily between the high and

low scoring groups of test takers and the majority of distracters were

not as effective as they could be. When the two tests were each sub-

divided into seven module tests and re-analyzed, test reliability was

lowered, especially on the very short Module #5 test, but the questions

grouped as module tests discriminated more effectively between the low

and high scoring group of test takers than did the longer tests A and B.

Conclusions and recommendations were drawn using this information.
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Conclusions

Both Forms A and B of the CT 225 diagnostic tests were found to be

comparable in three of the four following areas: discrimination power,

difficulty level, distracter effectiveness, and reliability.

The majority of test items in Test A discriminated satisfactorily.

Some of the items did not seem to discriminate, while other test items

discriminated to some degree in the wrong direction. The results of

the discrimination power for Test B were similar. The discrimination

power of the test items was compared with item difficulty and dis-

tracter effectiveness. The results of this comparison will be discussed

later in this section, but first item difficulty and distracter effec-

tiveness will be discussed separately.

Seventy-six percent of the test items in diagnostic Test A were

in the acceptable range of the difficulty index. Of the remaining 24%,

13% of the questions were deemed too easy and 11% of the questions were

deemed too hard. Diagnostic Test B differed somewhat from Test A in the

level of difficulty. Sixty-one percent of the test items fell into the

satisfactory level of difficulty, 14% of the questions were found to be

too easy, while 25% of the test items were found to be too hard. The

investigator compared the two tests, A and B, to determine why there was

a difference in the number of questions that were too hard, too easy or

of average difficulty. In addition, the questions that were deemed too

hard or too easy were compared within the same test to the questions

that were of average difficulty. The subject matter of the easy, hard

and average difficulty questions were compared and no pattern was found.

Easy and hard difficulty level questions appeared in all of the modules

of both tests with no module containing an abundance of either. The

types of questions, such as matching, true/false or multiple-choice,

were compared to see if one type of question was usually harder or

easier. Again, no pattern was found. The investigator felt that the

questions containing diagrams might have been easier or harder for the

students to comprehend, hence they were compared. When checked, there

was no apparent pattern of difficulty between diagrammed and non-

diagrammed questions. Next the number of choices in a question and
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the difficulty of the question were assessed. Again, no pattern was

found. Easy and hard questions were found among the two, three, four

and five-choice questions with similar regularity. After comparing the

questions in all the above respects the investigator did not find any

pattern or reason why some questions were harder or easier than other

questions or why there were more difficult questions in Test B than

Test A.

Not all of the multiple-choice question distracters were chosen in

diagnostic Test A. The five-choice test items with four distracters

had the poorest showing. Very few of the five-choice test items had

every distracter chosen by the low scoring group of students who took

the test. Two distracters were chosen most often among the five-choice

test questions, with three distracters and one distracter chosen about

the same amount of time in most of the other five-choice test items.

For the four-choice questions three distracters were chosen as often as

two distracters. Half as many questions had just one distracter

selected. One third of the three-choice questions had both distracters

chosen, while one distracter was selected in the remaining questions.

In the majority of the questions some of the distracters were not very

effective. The results were similar for diagnostic Test B. Again, many

distracters were not chosen in most of the multiple-choice questions.

The effectiveness of the distracters was found to be low. The dis-

tracters that were not chosen in a question were compared to the dis-

tracters that were chosen in that question. There was no apparent

difference in the length (number of words) of the distracters that were

chosen when compared to the ones that were not chosen. Most of the

distracters and the answer in a question were the same length and it

did not matter if the distracters and answer were one word long or a

complete sentence. There was no apparent pattern of one group of dis-

tracters being chosen over another. The wording of the distracters and

answer was similar in each of the questions and between the questions

themselves. The questions for which all the distracters were selected

appeared in every subject area. There was no pattern of distracter

selection in any of the module areas.
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The investigator compared the difficulty level of each question

with its distracter effectiveness and discrimination power to see if one

characteristic of a question led to another characteristic. Questions

that had effective distracters were found to be of easy, hard and aver-

age difficulty, while some discriminated and others did not. The same

pattern (or actually non-pattern) was found to be true for questions of

easy, hard or average difficulty and different discrimination powers.

No patterns of occurrence was found between distracter effectiveness,

difficulty or discrimination power.

The reliability coefficients for both diagnostic Tests A and B

were very satisfactory. The tests are comparable in this respect. The

reliability of the diagnostic tests, subdivided into module tests de-

creased when item analysis was run on the individual module tests.

Tests for modules one and six, Form A, were in the acceptable relia-

bility range; the same was true for module tests one and four of Form B.

All the other module tests, Forms A and B, fell below the acceptable

reliability level when analyzed as individual tests. The most likely

reason for this change in reliability coefficients was probably due

to the change in the length of the tests. The diagnostic tests were

98 questions long. Module #1 sub-tests had the most questions, hence

the highest reliability scores, while Module #5 tests, only seven ques-

tions long, had the lowest reliability coefficients.

When the tests were subdivided into module tests and the statis-

tics were run for each part, different results were obtained for dis-

crimination. More of the test items in both Tests A and B were found

to discriminate. The two forms of the test were still comparable, but

more test items discriminated correctly between the low scoring and high

scoring groups of students who took the tests. This result suggests that

high scoring test takers may have known material in some modules, but not

in others. In addition, the high scores for the total tests may not have

been the same as the high scores for various module sub-tests.

Validity for both the whole and module tests was deemed acceptable.

Both sets of judges found the tests to measure what the objectives

stated. The tests covered the behavioral objectives thoroughly and

the clothing and textile content was found to be accurate.
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Recommendations

The following recommendations have been made as a result of this

study.

Recommendations for improvement of the test:

1. Test items for both forms of the diagnostic and summative

tests that did not discriminate satisfactorily or dis-

criminated in the wrong direction should be re-evaluated

and revised to discriminate satisfactorily.

2. Test items for both forms of the diagnostic test that were

found to be too easy or too hard and which did not discriminate

satisfactorily should be re-evaluated and revised to meet the

acceptable difficulty levels.

3. Any distracters not selected by the low scoring group of test

takers or distracters chosen by the high scoring group of test

takers should be revised or eliminated from the test question.

Five-choice, four-choice, and three-choice questions should

be compared to see if one type of question is found to be as

effective as another.

4. The module tests might need to be lengthened to increase their

reliability.

5. One question for Test Form A should have been written and then

one question for Test Form B. By alternating the writing of

questions comparable tests would have most likely been devel-

oped with respect to item difficulty.

6. Pair and randomly select items for Forms A and B of the test

or structure, alternately, the better and poorer questions of

each pair between the tests.

Recommendations for further development of the tests:

1. More test items should be written with an emphasis on home

furnishings application of construction techniques.

2. More test items should be written to meet the behavioral ob-

jectives set for the course. The new and old items could then

be pooled to start a test item bank. Test items could then be
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randomly selected for each of the summative tests, thus ensur-

ing comparable tests.

3. Eventually computers could be programmed for computer testing.

The test items could be stored in the computer, selected at

random for each summative test and the student could take a

quiz at the terminal, on demand. Computers are capable of

handling large numbers of test items in multiple item banks;

they can be used to edit items and modify tests. Special

controls such as underlining are available when printing the

test items and the computer can maintain a variety of statis-

tics for each item and the tests as a whole. Cost is not a

drawback; colleges have used existing computer terminals with

just a few modifications to implement this type of program

(Christensen., 1979, p. 47).

4. Analysis of the test items should be run each term and revisions

made.

Recommendations for further research beyond this study:

1. Test results could be compared with student grades in other

apparel construction courses and with their construction skills

to determine predictive validity of the CT 225 diagnostic tests.

2. A larger number of students should be given the tests, analysis

run and results reviewed to confirm the results of this study.
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Appendix A

Course Objectives

Module 1: Sewing and Pressing Equipment

Given a diagram of a home sewing machine T.S.I.A.T.* identify three of
the following parts of the home sewing machine: thread guide, take-up
lever, hand or balance wheel, thread tension dial, face plate, presser
foot, free arm, bobbin case, needle, needle bar, feed dog, throat
plate, hand wheel, stitch length dial, stitch width dial, bed.

T.S.I.A.T. select from a list the possible causes of the following sew-
ing machine faults: unattractive stitches--unattractive seams, needle
breaks, upper thread breaks, lower thread breaks, lower thread not
brought up by upper thread, uneven thread tension, fabric puckers,
stitch length varies, fabric layers not held together, machine does not
feed the fabric, machine runs sluggishly.

T.S.I.A.T. select from a list the possible remedies for one of the sew
ing machine problems stated above.

Given diagrams or descriptions of pressing equipment T.S.I.A.T. identi-
fy one of the following pieces of pressing equipment commonly used in
the home sewing process: tailor's ham, seam roll, sleeve board, press-
ing mitt, needle board, point presser, clapper, press cloth.

T.S.I.A.T. select from a list the function for three of the sewing
machine parts that follow: thread guide, take-up lever, hand or balance
wheel, thread tension dial, face plate, presser foot, free arm, bobbin
case, needle, needle bar, feed dog, throat plate, hand wheel, stitch
length dial, stitch width dial, bed.

Given diagrams or written descriptions of sewing equipment T.S.I.A.T.
identify one of the following pieces of equipment commonly used by the
home sewer: hem gauge, tracing wheel, tracing paper, tailor's chalk,
shears, scissors, thimble, hand sewing needles, pins, seam ripper,
meter stick.

Given a diagram of balanced and unbalanced tension T.S.I.A.T. identify
balanced tension.

Given the names and uses of two of the following pieces of sewing
equipment T.S.I.A.T. match them: hem gauge, tracing wheel, tracing
paper, tailor's chalk, shears, scissors, thimble, hand sewing needles,

pins, seam ripper, meter stick.

T.S.I.A.T. select from a list the proper piece of pressing equipment
to be used when pressing darts in a pair of pants.

T.S.I.A.T. = the student is able to
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Module 1 - continued

T.S.I.A.T. select from a list the correct pressing procedure for the
following construction situation: pressing pleats on shirt sleeve.

T.S.I.A.T. select from a list the correct procedure to follow when
pressing during the construction process.

T.S.I.A.T. select from a list the proper piece of pressing equipment to
be used when pressing the corner of a bike pack.

T.S.I.A.T. select from a list the correct pressing procedure for the
following construction situation: shrinking out the ease or fullness on
the back shoulder seam of a backpacking shirt.

Module 2 : Fabric Treatment

When comparing knit and woven fabric structures T.S.I.A.T. select from
a list the comparable names for courses and ribs or lengthwise and
crosswise grain.

Given descriptions of various types of fabrics T.S.I.A.T. select from a
list the most suitable method of preshrinking that could be used to in-
sure straight of grain, shrunk fabric for each type of fabric.

Given a diagram of woven fabric T.S.I.A.T. identify one of the follow-
ing: lengthwise grain, crosswise grain, true bias, bias, selvage.

Given a description of a specific type of fabric T.S.I.A.T. select from
a list the most suitable method of marking it.

Given one or more characteristics of one of the following T.S.I.A.T.
identify it: course or rib of a knit fabric.

T.S.I.A.T. select from a list some of the characteristics of one or
more of the following:
bias, and selvage of a

T.S.I.A.T. select from
cutting.

lengthwise grain, crosswise grain, true bias,
woven fabric.

a list the correct definition of directional

Given a diagram of knit fabric T.S.I.A.T. identify the direction of
either the course or the rib.

T.S.I.A.T. select from a list the primary purpose of straightening a
piece of fabric before pattern pieces are laid out and cut.

Given two diagrams of pattern layouts T.S.I.A.T. select the correct
layout to use when working with one of the following fabrics: a) nap-

ped, b) directionally printed or uneven plaid, c) solid color without a
surface texture or design motif.
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Module 2 - continued

T.S.I.A.T. select from a list the correct reason for placing pins per-
pendicular to the pattern cutting line when pinning the pattern to the
fabric.

Given the correct definition of the term "directional cutting"
T.S.I.A.T. identify it as such.

Module 3 : Stitching

T.S.I.A.T. select from a list the correct explanation of the term
"stitching in the ditch".

Given a description of a fashion fabric, pattern piece and/or type of
stitching combination to be used T.S.I.A.T. select from a list the
stitch length which is compatible for each combination.

Given a description of the fashion fabric, garment style or pattern
piece and/or intended end use of product, T.S.I.A.T. indicate which are
the correct reasons why hand hemming or machine hemming stitches should
be used.

T.S.I.A.T. select from a list the correct purpose for and/or applica-
tion of staystitching.

Given diagrams or description of the types of machine hemming stitches
T.S.I.A.T. identify one of the following: blind, topstitched.

Given a diagram of hand basting stitches T.S.I.A.T. identify one of the
following: even, uneven, diagonal.

T.S.I.A.T. select from a list the correct ,explanation of the purpose of
directional stitching.

Given a description of the fashion fabric, garment style, and/or pat-
tern piece T.S.I.A.T. select from a list the correct hand hemming
stitch to use.

Given a description of the fashion fabric, garment style, and/or pat-
tern piece T.S.I.A.T. select from a list the reasons why a specific
hand hemming stitch is compatible.

T.S.I.A.T. select from a list the correct explanation of the importance
of balanced tension.

Given several diagrams of a pattern piece with varying staystitching
directions T.S.I.A.T. identify the correct direction in which stay-
stitching should be done.

Given a description of the fashion fabric, garment style, and/or pat-

tern piece T.S.I.A.T. select the correct hand hemming stitch to use or
not to use.
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Module 3 - continued

Given a diagram of one of the types of hand hemming stitches T.S.I.A.T.
identify one of the following: slip, catch, tailor's or vertical
stitch.

T.S.I.A.T. select from a list the correct description of the use of two
of the following hand basting stitches: even, uneven, diagonal and
slip.

Given an explanation of the purpose of directional stitching T.S.I.A.T.
identify it as such.

T.S.I.A.T. select from a list the correct 'explanation of the term
"understitching".

Module 4 : Seams and Mige Finishes

Given a diagram of a seam T.S.I.A.T. identify one of the following:

plain, french, flat-fell, single-welt.

Given a description of a fashion fabric and the garment area or pattern

piece being used T.S.I.A.T. select from a list the specific type(s) of

edge finish(es) which are compatible for the situation given.

Given a type of fashion fabric and/or location within an apparel or

home furnishings product T.S.I.A.T. select from a list the correct seam

to use.

Given a diagram of an edge finish T.S.I.A.T. identify one of the fol-

lowing: pinked and stitched, hand overcast, or clean finished.

T.S.I.A.T. select from a list the purpose of a seam or edge finish.

Given a statement comparing two types of seams T.S.I.A.T. determine

whether it is true or false.

Given a statement about seams and edge finishes T.S.I.A.T. differen-

tiate between the two.

Given the characteristics of one of the following seams T.S.I.A.T.

select it from a list: plain, french, flat-fell, single-welt.

Given a type of fashion fabric and/or location within an apparel or

home furnishings product T.S.I.A.T. select from a list the correct

reason why a particular seam type would be the most compatible.

Module 5: Interfacing

Given a statement about the weight of interfacing to use with fashion

fabric T.S.I.A.T. determine whether the statement is true or false.
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Module 5 - continued

T.S.I.A.T. select from a list the correct grain on which woven inter-
facing should be cut.

T.S.I.A.T. select from a list the correct explanation of where inter-
facing is applied in a garment.

T.S.I.A.T. select from a list the criteria used in selecting inter-
facing to be used for a given situation, (product, fabric, location
combination).

T.S.I.A.T. select from a list the criteria to look for when selecting
interfacing.

T.S.I.A.T. select from a list the correct description of the function

of interfacing when used in a garment.

Given characteristics of interfacing in a statement T.S.I.A.T. deter-

mine whether the statement is true or false.

Given an explanation of where interfacing is applied in a garment

T.S.I.A.T. determine whether it is true or false.

Given a statement about the use of colored interfacing T.S.I.A.T.

determine whether the statement is true or false.

Given a characteristic of a type of interfacing T.S.I.A.T. determine

whether it is true or false.

Module 6: Enclosed Seam Treatments

Given a written description of a curved area in a garment or home

furnishings product T.S.I.A.T. select from a list the correct techni-

que to use.

T.S.I.A.T. select from a list the correct purpose of layering or trim

ming.

T.S.I.A.T. select from a list the correct place to use clipping.

Given a description of bubbling T.S.I.A.T. determine whether it is true

or false.

Given a diagram of a technique T.S.I.A.T. identify one of the follow--

ing: layering or trimming.

Given a statement on where understitching is used T.S.I.A.T. determine

whether it is true or false.

Given a description of bubbling T.S.I.A.T. select the correct name for

it.
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Module 6 continued

T.S.I.A.T. select from a list the correct explanations of where layer
ing and trimming should be used in construction of an apparel or home
furnishings product.

Given a diagram of one of the following techniques T.S.I.A.T. identify
it: clipping, notching, and tapering.

T.S.I.A.T. select from a list the correct explanation of what bubbling
is.

Given an explanation of where understitching would be used in con-
struction of an apparel or home furnishings product T.S.I.A.T. deter-
mine whether it is true or false.

T.S.I.A.T. select from a list the correct purpose of notching.

T.S.I.A.T. select from a list the correct purpose of understitching.

Given an explanation of where bubbling would be used in construction
of an apparel or home furnishings product T.S.I.A.T. determine whether
it is true or false.

Given an explanation of where clipping, notching or tapering would be
used in construction of an apparel or home furnishings product
T.S.I.A.T. select from a list a specific area where the technique is
used.

Given an explanation of understitching T.S.I.A.T. select from a list
the correct name for it.

T.S.I.A.T. select from a list the correct purpose of bubbling.

T.S.I.A.T. select from a list the correct technique(s) to use on a
curved seam edge.

Given an example of bubbling T.S.I.A.T. select from a list the correct
name for it.

Module 7: Closures

Given a diagram on hook & eye placement T.S.I.A.T. select select the
correct one.

Given a diagram of a button T.S.I.A.T. identify one of the following
types: flat, shank, ball.

Given a description of a fabric sample and an apparel or home furnish-
ings product and the type of a zipper to use T.S.I.A.T. select from a
list the reason why the zipper selected is the most suitable.
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Module 7 - continued

Given an explanation of the reason(s) for using horizontal buttonholes
versus vertical buttonholes T.S.I.A.T. determine whether the statement
is true or false.

Given a diagram or a description of a zipper T.S.I.A.T. identify one of
the following types of zippers: metal, nylon coil, separating, and in-
visible.

Given a description of where and when snaps would be used in an apparel
or home furnishings product T.S.I.A.T. determine whether the statement
is true or false.

Given the type of button and approximate location on the garment where
it will be attached T.S.I.A.T. select from a list the correct procedure
for placing the button.

Given a statement about what type of zipper to use with a fabric
T.S.I.A.T. determine whether it is true or false.

Given a description of a specific type of button T.S.I.A.T. select from
a list the correct explanation of how to determine the appropriate
buttonhole length for machine-made buttonholes.

Given a diagram of the procedure for placing and attaching hooks & eyes
T.S.I.A.T. select the correct one.

T.S.I.A.T. select from a list the correct explanation of where a verti-
cal buttonhole should be placed in relation to the center front or back
of a garment.

Given a statement about the use of snaps T.S.I.A.T. determine whether
it is true or false.

T.S.I.A.T. select from a list the correct explanation of where a hor-
izontal buttonhole should be placed in relation to the center front or
back of a garment.

Given an explanation of where a hook & eye are used in clothing con-
struction T.S.I.A.T. determine whether the statement is true or false.

Given a specific type of button T.S.I.A.T. select from a list the cor-
rect explanation of how to determine the appropriate buttonhole length
for machine made buttonholes.

T.S.I.A.T. select from a list the correct reason(s) for using horizon-
tal buttonholes versus vertical buttonholes.

Given an explanation of the procedure for placing and attaching snaps
for the overlap or extended method T.S.I.A.T. determine whether the
statement is true or false.



APPENDIX B

Table of Specifications Module 1

content

Outcomes

Sewing
Machine
Parts

Sewing
Machine
Use

Balanced
Tension

Sewing 'Pressing
Equip-
ment

Equip-
ment

Pressing
Process

Total # a
Items for
Form A & :

Identifies
Equipment

3 --- 2 2 --- 7

Knows Function 3 --- --- 2 7

Knows Causes
and Remedies

___ 3 __ ___ 3

Identifies
Correctly

--- 2 --- ---

Comprehends
Importance Of

1 1

Selects
Appropriate
Procedure

--- --- 2 2

Total # of Test
Items For Each
Form A & B

6 3 2 4 4 3 22

* Cells without numbers indicate no question was needed and/or could be written for that
particular outcome and content.

Test
Each



Table of Specifications Module 2

Content

Outcomes

Woven
Fabrics

Knit
Fabrics

Pressing
Fabrics

Layout,
Pinning,
Cutting

Direc-
tional
Cutting

Marking
Pattern
Pieces

Total # Of
Items For
Form A & B

Identifies
Fabric Structure

1 1 2

Knows Charac-
teristics Of

2 2

Comprehends
Purpose Of

1 1 2

Knows Methods
Used

--- 1 1

Selects Appro-
priate Method
or Procedure

1 2 2 5

Knows
Definition Of

--- --- 1

Total # Of Test
Items For Each
Form A & B

3 3 3 3 1 2 15

Test
Each



Table of Specifications Module 3

Content

Outcomes

Balanced
Tension

Stitch
Length

Direc-
tional
Stitch.

Stay-
stitch-
ing

Stitch-
ing in
Ditch

Hand
Hemming
Stitch.

Machine
Hemming

Hand
Hemming

Total # of
Test Items
Forms A+B

Knows
Importance Of

1 --- --- --- 1

Selects Appro-
priate Length

--- --- --- --- --- __ _ 2

Knows
Purpose Of

1 2 3

Knows Terms 1 1

Identifies
Stitches

___ ___ ___ ___ ___ 2 1 1 4

Selects Appro-
priate Stitch

___
1 --- 1

Comprehends
Reasons For Use

___ 1 1 4

Identifies
Correct Direction

1

Total # of Test
Test Items For
Each Form A & B

1 2 1 3 1 4 2 3 17



Table of Specifications Module 4

Content

Outcomes
Seams Edge

Finishes

Total # of
Items For
Form A & ]

Identifies
From Diagram

2 2 4

Knows

Characteristics
1 --- 1

Selects
Appropriate Use 2 --- 2

Comprehends
Reasons for
End Use

1 2 3

Knows Purpose --- 1 1

Knows Difference 1 1

Total # of Test
Items For Each
Form A & B

6 6 12

Test
Each

Table of Specifications Module 5

Content

Outcomes

Inter-
facing

Total # of
Test Items
Forms A+B

Knows
Function Of

1 1

Knows Where it

is Applied
1 1

Knows
Characteristics

1 1

Knows Criteria
Used in
Selection Of

3

Knows
Layout Of

1

Total # of Test
Items For Each
Form A & B

7 7



Table of Specifications Module 6

Content

Outcomes

Layering
and
Trimming

Clipping,
Notching,
Tapering

Under-
stitch-
ing

Bubbling
Total # of
Items for 1
Form A & B

Identifies
From Diagrams

1 2

Knows
Purpose Of

1 1 1 1 4

Comprehends
Where it Would
Be Used

1 2 2 1 6

Knows Definition --- ---

Total # of Test
Items for Each
Form A & B

3 4 3 3 13

Test
ach



Table of Specifications Module 7

Content

Outcomes

Buttons Button-
holes

Hooks
& Eyes

Snaps Zippers
Total # a
Items for
Form A &

Identifies
Closure

1 --- --- --- 1 2

Selects Correct
Procedure

1 --- 1 1 --- 3

Determines
Length

1 --- --- 1

Knows Reasons
For Use 1 1 --- 2 4

Knows Where
and When Used

--- 1 1

Knows
Placement Of

--- 1 --- 1

Total # of Test
Items for Each
Form A & B

2 3 2 2 3 12

Test
Each



APPENDIX C

CT 225 DIAGNOSTIC TEST - A

Final Form

(2)

i)

Do NOT write on this test form.---
Mark all answers on your answer
sheet.

From Column 2 select the correct name for three of the sewing machine parts
Labeled in the diagram above and mark the correct letter on the answer sheet
after the corresponding number.

Column 1

1. Part *(1) is the A.

B.

2. Part *(2) is the C.

D.

3. Part *(3) is the E.

Column 2

Face plate
Bobbin case
Stitch width dial
Take -up lever
Thread guide
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4. The rib of a knit fabric structure would be comparable to the
of a woven fabric.

A. Crosswise grain
3. Lengthwise grain
C. Bias
D. True bias
E. Selvage

"Stitching in the ditch" means:

A. To top stitch close to or right on a seamline from the right side of
a garment.

3. To stitch 1,5mm (1/16") away from your first row of stitching.
C. To stitch 1,25 cm (1/2") in from the out edge.
D. To stitch on the right side of the fabric.
E. To stitch a slightly uneven seamline.

. Pressing can shrink or stretch some fabrics at will; it can also mold
some nieces of cloth over rounded cads to make them fit some curves of
the body.

A. True
3. False

The list under Column 2 consists of correct and incorrect methods of pre-
shrinking various types of fabrics. Match the most suitable method of
preshrinking listed under Column 2 to the fabrics listed under Column
and mark the answer on your answer sheet.

Column 1 Column 2

7. Wool fabric for a jacket

3. Cotton/polyester woven fabric
for a shirt

A. Press the fabric with a steam
iron and a oresS cloth on the
right side.

B. Hand wash it and tumble dry it
in the dryer.

C. Hand wash it and hang it co to

dry.

D. Have the fabric steam nressed by
a orofessional cleaners.

E. Wash it in the washing machine
and tumble dry it in the dryer.

9. If the lower thread breaks while sewing, it generally is because:

A. The lower thread is too tightly tensioned.
3. The bobbin case is incorrectly inserted.
C. The bobbin is wound unevenly.
O. A & 3 above.
I. All of the above.
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10. On the given diagram of a woven
fabric arrow 43 indicates which

ti

of the following?
0

A. Crosswise grain
B. Lengthwise grain
C. Selvage edge
O. Bias
E. True bias

11. Machine basting normally is done with;

A.

B.

C.

D.

E.

5!

1-2 stitches per cm (4-5 stitches per inch)
2-3 stitches per cm (6-8 stitches per inch)
4-5 stitches per cm (10-12 stitches per inch)
5-6 stitches per cm (14-16 stitches per inch)
7-8 stitches per cm (13 -20 stitches per inch)

12. The following is a diagram of a:.

A. Tailor's press board
3. Sleeve roll
C. Point presser
O. Press mitt

. None of the above

13. A fabric which shows pinholes and imprints easily would best be marked
by this method:

A. Tracing caper and wheel
3. Dressmaker's chalk or pencil
C. Pins
O. Tailor's tacks

14. Why would the slip stitch be a good hemming stitch to use when sewing
a lining into a jacket?

A. It is flexible, fast and works well on a raw edge.
B. It creates little additional bulk; works well on a taped finish.
C. it is strong, durable and flexible; works well on a pinked and

stitched edge.
It is invisible from both sides; very durable and won't snag. it

works well with a turned under edge.
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Select
part
an the

the statement in Column
of the sewing machine listed

answer sheet after the corresponding

Column 1

2 which best describes
in Column 1

number.

the function of the

and mark the correct letter

Column 2

15. The feed dog A. Brings the needle into correct
position to begin a line of

16. The upper tension stitching.

B. Controls the tightness or .

L7. The hand or balance wheel .
looseness of the thread from
the spool.

C. Holds the thread in place.

D. Reduces the slack in the thread
each time a stitch is made.

E. Moves the two pieces of fabric

18. Usually the greatest amount of stretch
the direction of the

A. Course

B. Rib
C. True bias

0. Bias
E. Makes no difference, all ways

19. Stay-stitching is done to prevent:

through the machine either
forwards or backwards.

in a single knit fabric is in

stretch equally.

A. Stretching while making the garment.
B. Raveling while making the garment.

Facings from showing after the garment is constructed.

D. A slightly curved seamline from being gathered while it is

sewn.

E. All of the above.

being

20. A short ruler approximately 15cm (6") with a sliding marker that adjusts

to desired measurement is called a:

A. Tailor's gauge
3. Hem gauge
C. Metal gauge
0. Dressmaker's gauge
E. Both 3 s C above.



22. A woven fabric's tendency to stretch is greatest:

A. Along the crosswise grain because the weft threads are weaker than

the warp.
B. Along the lengthwise grain because warp threads are tightly twisted

or crimped and tend to relax.
C. Along the selvage edge because the warp and weft threads intersect

at a right angle in this location.
D. Along the bias because tendency to stretch is greater when the

threads are not at a 90' angle to one another.

S. Along the true bias because this is a 45' angle from the crosswise

and Lengthwise grain.

22. The machine hemming stitch shown
in the diagram at the right is
called:

A. Slip stitch

3. Topstitch
C. Catchstitch
D. Blind stitch

Fold
(Right side of fabric)

23. 2.1 the needle breaks while sewing, it generally is due to:

A. The needle is threaded in the wrong direction.

3. The bobbin is unevenly wound..

C. The speed of the stitching is uneven.
0. The operator allowing the machine to stitch off the fabric at the

end of the seam.
E. The needle is incorrectly inserted.

24. Directional cutting means:

A. Cutting with the grain of the fabric.
3. Cutting every pattern piece from bottam to too (e.g. hemline to

neck edge of a shirt).
C. Cutting all pattern pieces in one continuous Line - starting at

one point and cutting out the entire piece.

0. Cutting all the pattern pieces that are laid out in one direction
first and then cutting those laid out in the other direction next.

25. From the diagram shown at the right identify the basting stitch marked

with the .

A. Even

B. Slip
C. Diagonal
0. Uneven

E. Slant

Z// /
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Match the name of the pressing equipment listed in Column 1 with its use
listed in Column 2 and mark the answer on the answer sheet.

Column 1 Column 2

26. A press cloth is used for . A. Pressing seams in very narrow
areas and also allows seams to

27. A point presser is used for . to be pressed open with no
marring of surrounding fabric.

3. Protecting the garment from over-
heating, scorching or developing
a shine.

C. Pressing napped fabrics such as
velvet and corduroy.

D. Pressing curved areas such as
darts and curved seams.

E. Pressing seams open in lapel i
collar points. The curved and
is useful for pressing seams
open on the ends of round collars
and other curves.

28. From the diagram to the right, the
arrow labeled 1 refers to the
of a knit fabric which is similar
to the crosswise grain of a woven
fabric.

A. 3ias

3. Course
C. Grain
D. Rib

E. Selvage

AO, AO AO .AA, I

k

i'71h n of A Ac-'1A

29. What is the purpose of straightening a piece of fabric before laying
and cutting out your pattern?

A. To have even ends from which to measure straight of grain.
3. To see if the design has been printed on grain.

C. To see if all the pattern pieces should be laid out in one direction.
D. To determine which way to fold the fabric for laying out the pattern.
E. To determine whether the crosswise and lengthwise grains are

intersecting each other at right angles.



80

30. The term "directional stitching" means:

A. Stitching all seams from the too of the garment to the bottom
so the garment pieces will match.

B. Stitching with the grain of the fabric so as not to stretch the
fabric or pull it off grain.

C. Stitching all seams from the same side of the fabric so that the
stitches will all look the same.

D. Stitching all the same type of seams first (e.g., straight seams),
then stitching another set (e.g., curved seams).

E. Following the directions given in the guide sheet for your pattern.

?ictured below is an example of sewing machine tension. The upper and
lower threads are shown in relation to the two layers of fabric. Cecide

whether the doper thread (431) illustrates balanced or unbalanced tension.
Select the correct answer from the list (A-E) provided below and mark it on
the answer sheet. Do the same for the lower thread (432).

31.

32.

A. Balanced tension
3. Loose upper tension
C. Tight doper tension
O. Loose lower tension
E. Tight lower tension

33. From the layouts illustrated below, choose the one which could be used
for a solid color fabric without a surface texture or design motif, but
not used for a napped fabric.

A.

fold

///

\
fold

! \

3. ! /
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34. You are hemming a wool coat made of thick, heavy fabric. You've

decided the running stitch is the correct hand hemming stitch to use.
What is the best reason for choosing this hemming stitch for this
project?

A. This stitch looks better on the right side of the fabric because
the stitches are parallel to the grain of the cloth and the float
does not shOw much on the wrong side.

3. This hem stitch can be caught in a previous line of machine stitching.
C. This hem stitch creates Little additional bulk; it is fast and is

inconspicuous on both sides of the garment.
0. The floats are completely concealed on the inside of the hem and

are Less likely to be pulled out.
E. This hem stitch is good to use over raw edges.

Match the name of the sewing equipment in Column l'with the function listed
in Column 2 and mark the answer on the answer sheet.

Column I Column 2

35. Trimming scissors are A. Used to ascertain accurate place-
ment of patterns on straight of

36. Tracing paper is grain.

3. Cesigned to cut end remo,7e machine

stitching.
C. Used in combination with a marking

wheel to transfer pattern markings
to the. wrong side of the fabric.

0. Used to clip threads, to hOld in
the ease of a seam close to the
presser foot, or to snip slashes.

E. Used to measure short distances,
such as width of hems and place-
ment of buttonholes.

37. Unbalanced thread tension may result in all of the following excect one:

A. Puckered seams.
S. Machine running sluggishly.
C. Thread breaking.
0. Loose seams.

Unattractive stitches.
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38. If the machine does not move the fabric while stitching, it generally
is because:

A. The feed dog is lowered.
B. The thread tension is too loose.
C. The bobbin is not inserted correctly.
D. The thread is knotted.
E. The throat plate is loose.

39. Which method of marking would be best to use on a heavy, thick wool
coat fabric?

A. Tracing paper and wheel
B. Dressmaker's chalk or pencil
C. Pins
D. Tailor's tacks

40. From the diagrams of a shirt front shown below, select the one which
shows the correct direction staystitching should be done.

B.

41. then constructing a pair of wool pants, pressing of the waist darts
should be done on a to maintain the garment shape.

A. Needle board
B. regular ironing board
C. Tailor's press board
D. Tailor's ham
E. None of the above

42. The lengthwise grain of a woven fabric is a stronger grain and less
elastic than the crosswise grain.

A. True
B. False

43. The catchstitch is a suitable hand hemming stitch to use on fabrics
that stretch.

A. True because it "gives" and won't pull out when the fabric is stretched.
B. False because it is a rigid hemming stitch and will pull out when

the fabric is stretched.
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44. A firmly packed cushion that has rounded surfaces; one side covered
in wool, the other in cotton, is called a:

A. Sleeve roll
B. Tailor's ham
C. Needle board
D. Tailor's press board
E. Dressmaker's clapper

45. Which of the following fabric(s) requires that all of the pattern pieces
be laid in the same direction?

A. Solid color plain weave (broadcloth)
B. sapped
C. Even stripe
D. EVen plaid
E. All of the above

46. The hemming stitch. shown
in the diagram at the
right is the:

A. Slipstitch
B. Catchstitch
C. Vertical stitch

O. Tailor's stitch
E. Whipstitch

47. How should pleats on a shirt be pressed to achieve a pleasing
appearance?

A. Fold the pleats on the pleat folding line and hold the fabric with
one hand and press the crease with the iron using the other hand.

B. Fold the pleats on the pleat folding line and pin the pleats in
place. Press the crease and pleat while pins are still holding the
fabric in place. Press directly over gins for accurate crease.

C. Fold the pleats on the pleat folding line and baste the pleats in
place. Press the crease and pleat directly over the basting so the
crease will be accurate.

D. Fold the pleats on the pleat folding line and pin the pleats in
place. Remove the pins as you press the pleat. Do not press over
them.

E. Fold the pleats on the pleat folding line and pin or baste the pleat
so the crease can be pressed without presSing over either pins or
basting. Press the crease without presting over the pins or basting.
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48. The most important reason pins are placed perpendicular to the pattern
cutting line when pinning the pattern to the fabric is because:

A. You can place pins further apart when pinning and still cut an
even line.

B. This insures the pattern will be pinned on flat and smooth, thus
giving a smooth line to cut on.

C. There will be less chance of cutting into a pin and dulling the
shears.

D. The pins will not fall out when handling the fabric after cutting it.
E. It is easier to place the pins at right angles to the cutting Line

rather than parallel to all the straight and curved cutting Lines.

49. When stitching seams which require elasticity and strength, which
t7amisiof machine stitching would you choose?

A. Machine blind stitch
B. Straight stitch
C. Zig zag stitch
D. Basting stitch
E. Both A & C above

50. The hemming stitch shown
in the diagram at the
right is the:

A. Blind hemming stitch
B. Catchstitch
C. Vertical stitch
D. Slant hemming stitch
E. Slip stitch

\ '\

51. A suitable pin to use with knit fabrics is one that will not cut the
yarns but slip between them when inderted. This type of pin is called

a:

A. Seamstress pin
B. Silk pin
C. Sharp pin
0. "T" pin

. Ball-point pin

52. Stay-stitching is usually placed:

A. On the seam line.
B. 1,5mm-3mm (1/16"-1/8") from the seam line into the seam allowance.

C. 1,5mm-3mm (1/16"-I/8") from the seam line into the garment.
D. 5-9mm (1/4"*3/8") from the seam line into the seam allowance.

6-9mm (1/4"-3/8") from the seam line into the garment.



In Column 1 below are listed a series of different hand stitches and in
Column 2 the description, purpose or where used in clothing construction.
Select the statement which best describes the item in Column 1. Record
your answer on your answer sheet.

Column 1

53. Even basting

54. Slip basting

Column 2

A. Is primarily used for marking and
temporarily attaching interfacing
or holding hem allowances in place
during the first stitching phase.

B. Is used to baste areas chat require
close control such as gathered seams,
curved seams and to set-in sleeves.

C. Is used to hold fabric layers such
as collar pieces, linings and inter-
facing in place during the fitting
and pressing of a construction pro-
ject.

O. Is used to temporarily hold seams
together while matching plaid, striped
and orinted fabrics.

E. Is used for hand application of a
zipper, replaceS topstitching.
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55. Which type of seam is shown
in the diagram at the right?

A. Plain
B. French
C. Flat-felled
D. Single welt
E. Lapped

56. Generally interfacing fabric should be of equal or slightly Lighter
weight than the fashion fabric with which it is used.

A. True
3. False

37. Which diagram shows the correct placement for a hook and eye on a
waistband for a pair of pants?

A.

r--------/ \

(71

underlap

58.. What type of button is shown
in the diagram at the right?

A. Sall
3. Flat (sew through)
C. Shank

59. The most satisfactory edge finish to retard raveling and increase
durability, but which is not time consuming, on a permanent press,
closely woven, medium weight cotton shirt is to:

A. Turn under the edge of the seam allowance and stitch close to the
folded edge.

3. Enclose the seams with bias taoe.
C. Overcast the raw edges by hand.
D. Machine overcast (zig tag) the seams.

All of the above.



60. You are inserting a zipper into a pair of knit pants and have, chosen
the synthetic coil zipper instead of a metal zipper. What reason(s)
listed below is (are) the best explanationts) for choosing the synthetic
coil zipper?

A. Stronger and available in a wider range of colors.
B. Lighter in weight, usually more flexible.
C. Less affected by heat and will not rust.
D. A and 3 above are correct.
E. A and C above are correct.

51. What type of seam would be most suitable for the side seam of a coat
made of heavy fabric such as wool?

A. Lapped seam
B. Welt seam
C. French seam
D. Flat-felled seam
E. Tucked seam

62. In most cases best results are obtained if woven interfacing is cut
on the:

A. True bias.
3. Crosswise grain.
C. Lengthwise grain.
0. Same as the area to be interfaced.

5E. Vertical buttonholes offer a more secure closing than horizontal
buttonholes because they eliminate gapping and there is less chance
of the placket opening inadvertently.

A. True
3. False

54. Which type of seam is shown
in the diagram at the right?

A. Plain
B. French
C. Flat-felled
0. Single welt
E. Lapped

55. A separate facing piece cut in the same shape of the garment area
on which it will lie is called a(n) facing.

A. Curved
B. Inside
C: Rounded
0. Bias
E. Fitted
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66. The zipper which is open at both ends and sewn into a seam that will
open completely is called a(n):

A. Conventional zipper.
B. Invisible zipper.
C. Separating zipper.
D. Skirt zipper.

Neckline zipper.

67. What type of edge finish is
shown in the diagram at the
right?

A. pinked and stitched
B. Hand overcast
C. Machine overcast
D. Hong Kong (bias bound)
E. Clean finish

68. The primary purpose of trimming an enclosed seam is to:

A. Eliminate strain on the seam.
B. Prevent the seam from being visible on the right side when pressed.
C. Keep the facing from roiling out and showing.
0. Reduce bulk.
S. Prepare the edge for a finishing technique.

59. Snaps should be sewn to the garment so that the ball part is placed on
the wrong side of the overlap and the socket part of the snap placed
on the underlap.

A. True
3. False

70. The seam known as the classic seam for sheers which looks best if the
finished width is 4,5mm (3/16") or less is called the seam.

A. Flat-felled
3. Single welt
C. Topstitched
0. French
S. Tucked

71. As a general rule, interfacing should be applied to which of the follow-
ing areas on a long sleeved shirt?

A. Collar, cuffs.
3. Collar, cuffs, front plackets, hem.
C. Cuffs, front plackets.
D. Collar, front plackets, hem.
S. Collar, cuffs, front plackets.
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72. Which of the following are places where clipping could be used?

A. Seam allowance of curved neckline.
B. Seam allowance of the outside edge of a cuff.
C. Seam allowance of a shirt sleeve.
D. Seam allowance of a round collar.
E. Both A S. D above.

73- At a center front closing when horizontal buttonholes are used, buttons
are placed:

A. On the CF line.
B. 3mm (1/8") from center front toward folded edge of the garment

closing.
C. 6mm (1/4") from center front toward folded edge of the garment

closing.
D. B or C is correct.

None of the above.

74. The most suitable seam or edge finish to prevent raveling on a thick,
heavy woolen fabric is:

A. Stitched & pinked
B. Turned under and stitched (clean finished)
C. Machine overcast (zig zag)
D. Bias bound (Hong Kong)
F.% None of the above

75. The inner cuff is cut 3mm (1/8") larger than the outer cuff, so that the
outer cuff is held taut and flat after construction.

A. True
B. False

76. Which one of the following seams would always require some type of edge
finish if the fashion fabric ravels excessively?

A. Lapoed seam
B. Slot seam
C. Plain seam
D. Welt seam
E. Flat-felled seam

77. Flexiblecoil type zippers are suggested for the lighter weight fabrics,
whereas metal type zippers are more appropriate for use with heavier
fabrics.

A. True
B. False



78. A contour (wide & shaped) waistband is to be used in a garment and
interfacing is needed to provide a great deal of stability, which of
the following types of interfacing would be best to use in this area?

A. A woven interfacing
B. A non-woven interfacing

79. Which technique is shown on
the diagram to the right?

A. Understitching
B. Layering, grading or beveling
C. Notching
D. Trimming

Clipping

30. The length of a machine worked buttonhole that has bar tack ends for
medium to lightweight fabrics and flat shaped buttons is determined by:

A. Diameter of the button
3. Diameter plus depth of the button plus ease
C. Depth of the button
D. Circumference of the button

Diameter of the button plus ease

31. The puroose(s) of an edge finish is (are):

A. To give a neat appearance to the inside of a garment.
B. To prevent raveling of the fabric.
C. To increase the life of a garment.
D. To speed the construction process.
E. A, 3, and C above.

82. Fitted or shaped facings and collars that are not to be topstitched
should be understitched even if the guide sheet does not give
instructions to use this technique:

A. True
3. False

83. To sew a hook in place correctly and securely, which numerical sequence
shown below is preferred?

A. B. C. D.
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84. A plain seam is more compatible in that it is less bulky and easier
to stitch than a French seam on a rounded yoke piece.

A. True
3. False

85. You are making a pair of pants and have selected interfacing for the
waistband. What criteria would you be looking for when selecting the
right type of interfacing?

A. Compatible with the outer fabric.
3. Stiff when pressed.
C. Twists, bends and flexes with body movement; does not curl.
D. A & C above are correct.
E. All of the above are correct.

86- When constructing a collar the following technique should be used to
insure that the undercoilar does not roll to the right side of the
garment after the garment is finished.

A. Clipping
S. Easing
C. Trimming
0. Bubbling or favoring
E. Basting

87. The purpose(s) of an interfacing is (are)?

A. To give a professional appearance to the garment or home furnishings
product such as draperies.

3. To reinforce areas such as buttonholes, headings and hems.
C. To help mold or shape such areas as the collar and drapery cleats.
0. To provide a base for edge finishes on the facing.

E. A, 3 & C above.

88. A seam is a method by which two pieces of fabric are joined together:
Another name for this technique is an edge finish.

A. True
B. False

39. Which of the seams in a wool suit should be graded (layered, beveled)
during the construction process?

A. Center back seam of the jacket.

S. Dart of the jacket.
C. Side seam of the pants.
D. Waistline seam of the pants.

E. Seams in a wool garment should not be graded.



90. The correct placement for a vertical buttonhole in relation to center
front or back of a garment is:

91.

A: The buttonhole is placed 6mm (1/4") to the left of the center front
line.

3. The buttonhole is placed 3mm (1/8") to the left of the center front
line.

C. The buttonhole is placed directly on the center front line.
D. The buttonhole is placed 6mm (1/4") to the right of the center

front line.
E. The buttonhole is placed 3mm (1/8") to the right of the center

front line.

What type of edge finish is
shown in the diagram at the
right?

A. Pinked and stitched
B. Hand overcast
C. Machine overcast (zig zag)
D. Hong Kong (bias bound)
E. Clean finish

t.,71

92. Most fusible interfacings tend to be more rigid and do not shape as well
as do non-fusible interfacings.

A. True
3. False

93. Which technique is shown on
the diagram to the right?

94.

A. Clipping
3. Layering
C. Notching
D. Trimming
E. Tapering

Bubbling or favoring is:

A. Cutting one pattern piece smaller than the other (e.g., cutting
the under collar 3mm (1/8") smaller on the outer edges than the
upper collar is cut.

H. Stitching 3imm (1/8") to the inside of the seamline.
C. Cutting one half of the seam allowance away on matching pattern

pieces (e.g., cuff pattern pieces).
D. Cutting triangles out of the seam allowance on curved areas so the

fabric will lie smooth and flat.
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95. A hand sewn snap is an
acceptable fastener for a skirt or pant waistband.

A. True
B. False

96. If you understitch a tailored (pointed) collar the understitching will

extend to the ooint of the collar.

97.

A. True

8. false

that is the correct purpose of notching?

A. To allow a curved area, such as a waistband, to Lie flat.

B. To allow a curved area, such as a rounded collar, to lie flat.

C. To allow a curved area, such as a round neckline, to lie flat.

D. All of the above are correct.

E. None of the above are correct.

98. The primary purpose of understitching is to:

A. Eliminate bulk.

B. Prevent facing froth slipping out
and showing on the right side.

Keep a curved edge from stretching.

D. Add a decorative line of stitching to a garment.

E. Provide a guideline for topstitching.



CT 225 DIAGNOSTIC TEST - 8

Final Form
Do NOT write on this test form.
Mark all answers on your answer
sheet.

*1
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/
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h

From Column 2 select the correct name for three of the sewing machine parts
labeled in the diagram above and mark the correct letter on the answer sheet
after the corresponding number.

Column 1

1. Part (41) is the

2. part (42) is the

3. Part (43) is the

Column 2

A. Shuttle (hook)
B. Drbp feed button
C. Reverse feeding button
D. Presser bar
E. Throat plate



A.

3.

4. In comparing knit and woven fabric structures, the courses in a knit
fabric would be comparable to the of a woven fabric.

A. Crosswise grain
B. Lengthwise grain
C. Bias

D. True bias
E. Selvage

3. Select the diagram of a pair of pants shown below, which shows the
correct direction in which staystitohing should be done.

4 ,

6. If the machine runs sluggishly what is a likely cause?

A. Presser foot pressure may be too great if a light weight fabric
is being used.

3. Tension setting may be incorrect.
C. Dirt or lint has collected under the throat plate.
D. The needle may be blunt or bent.
I. 3obbin may be empty.

7. From the layouts illustrated below, choose the one which is correct for
a directionally printed or napped fabric.

A

fold

95



S. Balanced thread tension is important because without it:

A. Weak and unattractive stitches may be formed.
B. The needle may break.
C. The machine will not feed the fabric.
D. Both A and B above are correct.
E. All of the above are correct.

9. Pressing during the construction process enhances the fit and aids in
stitching the garment accurately. Each seam of a garment should be
pressed:

A. After it has been stitched and before it is crossed with other seams.
B. After it has been stitched and after it is crossed with other seams.
C. After the garment is finished.
D. After the seam has been basted.
I. First on the right side of the garment then on the wrong side.

The list under Column 2 consists of correct and incorrect methods of pre-,
shrinking various types of fabrics. Match the most suitable method of ore-
shrinking Listed under Column 2 to the fabrics listed under Column 1 and
mark the answer on your answer sheet.

Column 1 Column 2
10. Delicate lace tablecloth . A. ?riss the fabric with a steam iron

and a press cloth on the right side.
11. Fabric for a wool suit B. Press the fabric with a dry iron

and a press cloth on the wrong side.
C. Wash it by hand and hang it up to dry.
0. Have the fabric steam pressed by a

professional cleaners.
L. Wash it in the washing machine and

tumble dry it in the dryer.

In Column I below are listed two different hand stitches and in Column 2
the description, purpose or where used in clothing construction. Select
the statement which best describes the item in Column 1. Record your
answer on your answer sheet.

Column 1
12. Uneven basting

13. Diagonal basting

Column 2
A. Is used for hand application of a zipper,

replaces topstitching.
B. is used to baste areas that require close

control such as gathered seams, curred
seams and set-in sleeves.

C. Is used to hold fabric layers such as
collar pieces, linings and interfacing
in place during the fitting and pressing
of a construction project.

0. Is used to temporarily hold seams together
while matching plaid, striped and printed
fabrics.

E. Is primarily used for marking and tempor-
arily attaching interfacing or holding
hem allowances during the stitching phase.

96



97

Select the statement in Column 2 which best describes the function of the
part of the sewing machine listed in Column 1 and mark the correct Letter
on the answer sheet after the corresponding number.

14.

Column 1

A.

Column 2

The stitch-length dial Pulls the thread to help make
a stitch.

15. The presser foot . 3. Holds the fabric against the
feed dog.

16. The tension regulator . C. Regulates the speed of the machine.
O. Controls the distance the feed

dog moves the fabric.
E. Changes the tightness of the upper

thread.

17. David is constructing a carrying pack for his bike. He needs to press
open the seams in the corner of the pack. Which piece of equipment
listed below will enable him to do this?

A. Tailor's press board
3. ?oint presser
C. Sleeve roll
D. Tailor's ham
E. Beater (clapper)

18. Crosswise grain of a woven fabric may be identified for pattern Layout
purposes because it usually stretches less than the lengthwise grain.

A. True

3. ?else

19. The machine hemming stitch shown
in the diagram at the right is
called:

A. Blind stitch
3. Catchstitch
C. Top stitch
D. Slip stitch
E. Vertical stitch

20. These are used for cutting out patterns in fabric; the angle of the
lower blade allows the fabric to lie flat during cutting which produces
an accurate smooth fabric edge; and the 7" to 8" length is used most
often for garment construction. They are:

A. Scissors
B. Trimmers
C. Shears
0. ?inking shears
E. Both C & 0 above
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21. A quick, accurate and durable method of marking medium weight, tightly
woven fabrics would be:

A. Tracing paper and wheel
B. Dressmaker's chalk
C. Pins
D. Tailor's tacks

22. You are hemming a silk dress. You've decided the vertical stitch is

the correct hand hemming stitch to use. What is the correct reason
for choosing this hemming stitch for this project?

A. This stitch looks better on the right side of the fabric becauSe
the stitches are parallel to the grain of the cloth and the float
does not show much on the wrong side.

3. This hem stitch can be caught in a previous line of machine stitching.
C. This hem stitch is one of the fastest hemming stitches to use.
D. The floats are completely concealed between the hem and the garment

and are less likely to be pulled out.
E. This hem stitch is good to use over raw edges.

Match the name of the sewing equipment in Column 1 with the function listed
in Column 2 and mark the answer on your answer sheet.

Column 1 Column 2

23. A seam ripoer A. Used to ascertain accurate placement
.

of patterns on straight of grain or

24. A meter stick is . marking an even garment hem Length from
the floor.

B. Designed to cut and remove machine

stitching.
C. Used in combination with a marking

wheel to transfer pattern markings
to the wrong side of the fabric.

D. Used to clip threads, to hold in the ease
of a seam close to the Dresser foot, or
to cut slashes.

E. Used to measure short distances, such as
width of hems and placement of buttonholes.

25. For a napped fabric, such as velvet or corduroy, place pattern pieces

so that:

A. All pattern pieces are cut so that the nap is running down in the
finished garment.

3. All pattern pieces are cut so that the nap is running up in the
finished garment.

C. Place pattern pieces the same as for unnapoed fabric.
D. Either A or 3 are correct.

None of the above are correct.
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26. Stitching with the grain of the fabric so as not to stretch or pull
the fabric off grain is called:

A. Even stitching
B. Straight stitching
C. Stitching in the ditch
D. Understitching
E. Directional stitching

27. If the bobbin winds irregularly which one of the following statements
would best remedy the problem?

A. increase the presser foot pressure.
B. Adjust the bobbin winding thread guide.
C. Clean the Lint or thread from around the shuttle.
0, Change the size of the needle.
E. Make sure upper and lower threads are the same weight.

28. From the diagram to the right,
the arrow labeled 2 refers to the
or lengthwise direction of a knit fabric.
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29. Why would the vertical stitch be a good hemming stitch to use on'a
work shirt made of cotton broadcloth?

A. Because it is always used with a oinked and stitched edge.
3. Because it is never used with a clean finished edge.
C. Because it works well on a woven finished (selvage) edge and would

not tear out easily.
D. Because the stitches are taken inside, between the hem and the

garment and will not be caught and torn out.
E. Because the stitches form an X and are less likely to pull out.

30. John wants to shrink out the ease or fullness on the back shoulder seam
of the backpacking shirt he is making. To do this, using his iron, he
should:

A. Hold one edge firmly at the stitching line with one hand as he noses
the point of the iron across the line.

S. Arrange the seam over a tailor's ham and press up to the seamiine
with the point of the iron from both sides.

C. Press the seam open from the wrong side being sure to press both
sides of the seam equally.

D. Hold the side of the iron parallel to the stitched Line, a few inches
away, then move the iron across the fullness bringing it all the
way to the seamline.

E. Arrange the seam over a sleeve roll and press down the middle of
the seamline on the wrong side using the full plate of the iron.



31. Straightening the ends of the fabric helps in determining whether the
grainlines are square. This is important because:

A. It will help you decide on which grainline you will fold the fabric
to layout your pattern pieces.

B. It will give you even ends from which to measure straight of grain.
C. Otherwise the pattern pieces may be laid and cut off grain and the

garment will not hang well.
D. It is a good indication of the quality of fabric being used.
E. It tells you which direction to lay your pattern pieces.

32. Understitching:

A. Provides a guideline for topstitching.
B. Keeps facing on garments from rolling to the right side.
C. Is a row of stitching which prevents curved areas of garments from

stretching while constructing the garment.
D. Is the row of stitching used to gather fabric.
E. Is a good edge finish for fabrics that ravel easily.

Pictured below is an example of sewing machine tension. The upper and

lower threads are shown in relation to the two layers of fabric. Decide

whether the upver thread (#33) illustrates balanced or unbalanced tension.
Select the correct answer from the list (A-E) provided below and mark it on
your answer sheet. Do the same for the lower thread (434).

33.

34.

A. Balanced tension
3. Loose upper tension
C. Tight upper tension
D. Loose lower tension
I. Tight lower tension

35. Cutting with the grain of the fabric is called:

A. Basic cutting
B. Guide cutting
C. Layout cutting
D. Directional cutting
E. Smooth cutting

36. From the diagram at the right, identify the basting stitch marked by
the .

A. Uneven
3. Slip
C. Diagonal
0. Even
E. Slant
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37. If the machine skips stitches the:

A. Feed dog may be set too high.
B. Stitch length may be set on 0.

C. Needle may be incorrectly inserted.
D. Bobbin thread may be running out.
E. Needle may be hitting the throat plate.

38. To cut a strip of fabric on the true bias one must mark a line and cut:

A. Parallel to the selvage.
3. At right angles to the selvage.

Off grain.
O. At a 45° angle to the grainline.

All of the above are correct.

39. Stay-stitching is usually placed:

A. On the seamline.
3. 1,3 -3mm (1/16"-1/8") from the seam line into the seam allowance.

C. 1,5 -3mm (1/16"-1/8") from the seam Line into the garment.
0. 6 -9mm (1/4"-3/8") from the seam line into the seam allowance.
E. 5-9mm (1/4"-3/8") from the seam line into the garment.

40. The catchstitch is not suitable for thick, flexible fabrics such as
double knits.

A. True
S. False

41. A press cloth:

A. Is the same as a press mitt.
9. Is used for pressing hard-to-reach areas.
C. Protects the garment from overheating, scorching and developing a

shine.

0. Is used with all fabrics.
E. Prevents the surface texture (nap) of a fabric from being crushed

while pressing.

42. On the given diagram of a
woven fabric, arrow 41
indicates which of the
following?

A. Crosswise grain
B. Lengthwise grain
C. Selvage edge
3. Sias
E. True bias
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43. When stitching seams on heavy, thick fabric such as types of upholstery
fabric, a suitable stitch length would be:

A. 1-2 stitches per cm (4-6 stitches per inch)

B. 3-5 " (8 -12
II )

C. 6-7 " " (14-18 "
)

D. 8-10 " " " (20-24 "
)

E. 11-15 " " " (26-30 "
.

Match the name of the pressing equipment listed in Column L with its use
listed in Column 2 and mark the answer om the answer sheet.

Column 1 Column 2

44. A tailor's ham is
used for

45. A sleeve roll is
used for

A. Pressing seams in very narrow areas and
also allows seams to be oressed open with
no marring of the surrounding fabric.

B. Protecting the garment from overheating,
scorching, or developing a shine.

C. Pressing napped fabrics such as velvet

or corduroy.
D. Pressing curved areas such as darts and

curved seams.

E. Pressing seams open in lapel and collar

points. The curved end is useful for
pressing seams open on the ends of round
collars and other curves.

46. Usually the Least amount of stretch in a single knit fabric is in the

direction of the

A. Course

B. Rib

C. True bias
D. Sias
E. Makes no difference, all ways stretch equally

47. The hemming stitch shown in the
diagram at the right is the:

A. Slipstitch
3. Catchstitch
C. Vertical stitch
D. Tailor's stitch

E. Slant hemming stitch

48. Which group of hand needles below is used for general purpose sewing?

A. Ball- points

3. Crewels
C. Sharps
D. 3etweens
E. Darners
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49. When pinning the pattern to the fabric the pins should be placed
perpendicular to the pattern cutting line. The most important
reason for this is because:

A. You can place pins further apart when pinning and still cut an
even line.

B. This insures the pattern will be pinned on flat and smooth, thus
giving a smooth accurate cutting Line.

C. There will be less chance of cutting into a pin and dulling the
shears.

0. The pins will not fall out when handling the fabric after cutting it.
E. It is easier to place the pins at right angles to the cutting line

rather than parallel to all the straight and curved cutting lines.

50. The main purpose of staystitching is to:

A. Define a seamline.
B. Make it easier to match seams.
C. Keep a curved (or bias) edge from stretching.
0. Aid in fitting.
E. Serve as a stitching guide.

51. This piece of equipment provides two small flat pressing surfaces on
which short seams and small details of a garment can more easily be
pressed than on an ironing board.

A. Beater (clapper)
B. Point presser
C. Press mitt
D. Sleeve roll
E. Tailor's press board

52. The most suitable method for marking a sheer or transparent fabric would
be:

A. Tracing paper
B. Dressmaker's chalk
C. Dressmaker's pencil
D. Tailor's tacks
E. 3 and 0 above

53. In order to make even gathers in a cotton/polyester printed broadcloth
suitable for a shirt, gathering stitch length should be:

A. 1-2 stitches per cm (4-5 stitches per inch)
B. 2-3 stitches per cm (6-8 stitches per inch)
C. 4-5 stitches per cm (10-12 stitches per inch)
0. 5-6 stitches per cm (14-16 stitches per inch)
E. 7-8 stitches per cm (18-20 stitches per inch)



54. The hemming stitch shown in
the diagram at the right is
the:

A. Slipstitch
B. Catchstitch
C. Vertical stitch
0. Whipstitch
E. Blind hemming stitch

1 111
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55. Which type of seam is
shown in the diagram
at the right?

A. ?lain
3. French
C. Lapped
D. Flat felled
E. Single welt

56. You are making a pair of pants and have selected interfacing for the
waistband. What criteria would you be looking for when selecting the
right interfacing?

A. Compatible with the outer fabric.
B. Twists, bends, and flexes with body movement; does not curl.
C. Stiff when pressed onto fashion fabric.
D. A & B above are correct.
E. All of the above are correct.

57. From the diagram given at the right
identify the following technique:

A. Clipping
B. Layering
C. Notching
D. Trimming
E. Tapering

58. The zipper which is constructed to be concealed as a seam and has one
closed end is called:

A. Conventional zipper
S. Invisible zipper
C. Separating zipper
O. Jacket zipper
E. Nylon coil zipper

59. A type of edge finish is always required on this type of seam if a fabric
has a tendency to ravel:

A. Welt seam
B. Flat felled seam
C. Plain seam
O. French seam
E. Tucked seam



106

60. Understitching should be employed in collars and facings that will
not be topstitched even if the guide sheet does not give instructions
to use the technique.

A. True
S. False

61. The correct placement for a horizontal buttonhole in relation to the
center front or back of a garment is:

A. The end of the buttonhole should be 3mm (1/8") from the center front
or center back on the garment side.

3. The end of the buttonhole should be exactly on the center front
or center back line.

C. The end of the buttonhole should be 3mm (1/8") from the center front
or center back toward the garment edge.

0. The buttonhole should be centered over the center front or center
back line.

62. 3dge finishes are applied to seams, but not all seams need an edge finish.

A. True
3. False

63. Interfacing should generally be used in all areas where buttons and/or
buttonholes will be placed, even when the pattern guide sheet does
not specify using it in these areas.

A. True
3. False

64. The outer pocket is cut 3mm (1/8") larger than the pocket lining when
constructing a lined patch pocket so that the seamlines of the outer
ticket roll to the underside of the pocket.

A. True
B. False

65. What is (are) the advantage(s) of the metal zipper over the synthetic
coil zipper used for a pair of heavy cotton workpants? The metal

zipper is:

A. Stronger
3. Lighter in weight and usually more flexible
C. Rust proof
0. Less affected by heat
S. Available in more colors



66. Which type of seam is shown
in the diagram at the right?

A. Plain
B. French
C. Lapped
D. Flat felled
E. Single welt

1

Right
side of
fabric

67. The main purpose of layering (grading or beveling) an enclosed seam
is to:

A. Zliminate strain on the seam.
B. Prevent seam from being visible on the right side when pressed.
C. Keep the facing from rolling out and showing.
D. Reduce bulk.

Prevent the seam from raveling.

68. Which type of button is shown
in the diagram given at the
right?

A. Ball
B. Flat or sew through
C. Shank

69. You are constructing an unlined vest in a thick quilted fabric that will
be machine washed. What type of seam finish would be the most suitable?

A. Hand overcast
B. Machine overcast (zig zag)
C. Clean finish
O. Pinked i stitched
E. Hong Kong finish (bias bound)

70. Znterfacing may be used for any of the following reasons except:

A. To give desired shape to a garment or home furnishings product.
B. To reinforce.
C. To provide a smooth, luxurious finish to the interior of a garment

or home furnishings product.
D. To increase durability or wear life of the garment or home furnishings

product.
E. To prevent fabric from splitting in stress areas.
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71. An enclosed concave seam allowance that is turned toward a larger
area is clipped so that the seam allowance can spread and lie flat.
This principle would apply to:

A. A faced neckline.
B. A round collar edge.
C. An armscye seam in a dress with sleeves.
D. one of the above are correct.

72. In attaching hooks s eyes, use the straight eye where edges are to
overlap, use the round eye where edges are just to meet (abutted edges).

73.

74.

A. True
B. False

From the diagram given at the right
identify the type of edge finish
shown.

A. Pinked and stitched
B. Hand overcast
C. Machine overcast (zig zag)
D. Hong Kong (bias bound)
E. Clean finish

Which technique is shown
on the diagram to the right?

==rj

A. Understitching
B. Layering
C. Notching
D. Trimming
E. Clipping

75. A sewn on snap, hook s aye, or a button are suitable fastners for a
waistband on a pair of pants.

A. True
B. False

76. This seam is formed on the right side, it is also decorative, and care
must be taken to keep its width uniform. It is called the
seam.

A. Flat felled
B. Single welt
C. Top stitched
0. French
E. Curved



77.

78.

79.

80.
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In the areas where machine buttonholes will be made, it is recommended
that one use a shade of interfacing which blends with the fashion fabric
color.

A. True
8. False

To prevent the neckline facing from rolling and showing from the
outside of the garment one would:

A. Slipstitch
3. Baste
C. Staystitch
D. Understitch
E. Stitch in the ditch

The length of a machine worked buttonhole for medium to Lightweight
fabrics and ball buttons is determined by:

A. Diameter of the button.
B. Diameter of the button and ease.
C. 1/2 the circumference of the button.
D. 1/2 the circumference of the button plus 3mm (1 /9 ") ease.

E. None of the above are correct.

From the diagram given at the right
identify the type of edge finish
shown.

A. Pinked and stitched
B. Hand overcast
C. Machine overcast (zig-zag)
O. Hong Kong (bias bound)
E. Clean finish

81. As a general rule, the weight and stiffness of an interfacing fabric
in a garment should be:

A. Light and limp compared to the fabric with which it is used.

B. The same weight or slightly lighter and less stiff than the fabric
with which it is used.

C. The same weight and stiffness or slightly heavier than the fabric
with which it is used.

D. Slightly heavier and stiffer than the fabric with which it is used.



82.

83.

84.

85 .

86.

The primary purpose of bubbling or favoring is to:

A. Ensure even, smooth seams.
3. Ensure even topstitching.
C. Ensure the constructed pattern piece will curl upward on the

finished garment or household furnishing project.
D. Ensure the pattern pieces. fit together smoothly with no wrinkles.
E. Ensure the outer seamline is not visible on the right side of the

sewing project.

At a center front closing when vertical buttonholes are used, buttons
are placed:

A. Tn the middle of the buttonhole and on the center front line.
S. 3mm (1/8") from the top of the buttonhole and on the center front

line.

C. 6mm (1/4") from the top of the buttonhole and on the center front
line.

0. B and C are correct.
None of the above are correct.

Why would a welt seam be more compatible than a flat felled seam on
heavy, thick fabric?

A. The flat felled seam still has to be edge finished.
3. The welt seam is pressed open flat.
C. The welt seam is a sturdier seam.
0. The welt seam is not as bulky, yethas a similar appearance on the

right side of the garment if double stitched.
The flat felled seam requires the use of an extra piece of fabric.

Understitching is:

A. The row of stitching to turn under the raw edge of the facing on
a neckline.

B. The row of stitching that sews the facing to the garment on a neck-

line.

C. The first row of stitching along the outer edge of the facing on a
neckline.

0. The row of stitching which helps to prevent a facing or undercollar
from showing at the outer edge after it has been sewn.

which of the following zippers would be the best choice for a closely
fitted garment to be made in a lightweight knit fabric with a moderate
amount of stretch?

A. A metal zipper with a woven tape.
B. A synthetic coil zipper with a woven tape.
C. A synthetic coil zipper with a knit tape.
0. An invisible zipper.

A plastic toothed zipper with a woven zipper.
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87.

88.

89.

90.

91.

92.

Select the edge finish which is a decorative finish used on fabrics
that are to be dry cleaned and do not fray readily.

A. Stitched & pinked
B. Machine overcast
C. Turned and stitched edge ,(clean finished)
0. Bias binding from the same fabric as the garment
E. Hand overcast

Before stitching the collar pieces of a dress together the interfacing
is more often applied:

A. To the undercollar.
B. To the upper collar.
C. To both the upper or under collar.
0. To neither the upper or under collar.
E. it depends on the type of fabric, interfacing and style of garment

you are working on.

The seam(s) that are usually trimmed and layered in a pair of oants
are

A. Side seams (outseams)
B. Crotch seams
C. Waistband seams
0. Inseams
E. All of the above are correct.

vertical buttonholes are more durable than horizontal buttonholes in that
they do not stretch out of shape as readily nor do buttons slip out of
vertical buttonholes as easily.

A. True
3. False

When using a sheer fabric such as chiffon, the best type of seam or seam
finish combination for a straight seam would be

A. Plain seam, standard width, pinked edge.
B. French seam.
C. Flat felled seam.
D. Standard width, plain seam turned and stitched seam finish.

Generally, a woven interfacing will shape or mold curved areas such as
a collar, more readily than a non-woven.

A. True
B. False

Ill



112

93. When treating the curved edge of a faced neckline to allow it to lie
flat, the edge is:

A. Trimmed
B. Trimmed and layered
C. Trimmed, layered and clipped
0. Trimmed, layered and notched
E. Trimmed, layered, notched and clipped

94. When attaching an extended snap, attach the socket half to the under-

side of one garment piece and position the ball half at the other
garment edge.

A. True
B. False

95. The following are all purposes of an edge finish except:

A. To give a neat appearance to the inside of a garment.
3. To prevent stretching of seams during the construction process.
C. To increase the life of a garment.
D. To speed the construction process.
E. Both 3 & 0 above.

96. Assume you are making the collar below and that the seam allowances have
been trimmed and graded. What should be done next to the seam allow-
ances?

A. Clip
B. Layer
C. Notch
D. Shrink

Taper

97. An aye should be sewn in place as in diagram

3. C.

to n,
,-----' ( .

--) L

0-

98. Cutting one pattern piece smaller than the other (e.g., cutting the
andercollar smaller than the upper collar) or pinning the two pattern
pieces (such as two collars) together so that one piece is larger than
the other, is called:

A. Understitching
9. Bubbling or favoring
C. Staystitching
D. Notching
E. Trimming
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APPENDIX D

Distracter Effectiveness Test A

Question
Number

Right
Answer

Group
Name A

Answers Selected
B C D E

1 Total 1 0 1 5 21

Low 27%
b 0 0 1 2 4

High 27% c 1 0 0 1 7

2 Total 1 0 3 19 5
Low 27% 1 0 1 3 2

High 27% 0 0 0 8 1

3 Total 1 27 0 0 0

Low 27% 0 7 0 0 0

High 27% 0 9 0 0 0

4 Total 5 20 1 1 1

Low 27% 1 6 0 0 0

High 27% 0 8 0 1 0

5 A Total 21 4 2 1 0

Low 27% 2 2 2 1 0

High 27% 9 0 0 0 0

6 A Total 25 3
Low 27% 5 2

High 27% 9

7 Total 4 0 4 20 0

Low 27% 0 0 1 6 0

High 27% 1 0 2 6 0

8 Total 0 4 2 0 22

Low 27% 0 2 1 0 4

High 27% 0 0 0 0 9

9 Total 3 1 0 13 11

Low 27% 0 1 0 3 3

High 27% 2 0 0 4 3

10 Total 4 0 2 10 12

Low 27% 2 0 1 3 1

High 27% 0 0 0 2 7

a

b

c_

the total number of test takers who selected each

tests A & B)
# of test takers in the low 27% scoring group who

(N = 7 for Test A; N = 8 for Test B)
# of test takers in the top 27% scoring group who

(N= 9 for Tests A & B)

answer (N = 28 for

selected the answer

selected the answer
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Distracter Effectiveness - Test A

Question
Number

Right
Answer

Group
Name A

Answers Selected
B C D E

11 B Total 9 12 5 0 2

Low 27% 4 1 2 0 0

High 27% 1 7 1 0 0

12 B Total 7 19 0 1 1

Low 27% 5 0 0 1 1

High 27% 0 9 0 0 0

13 B Total 1 17 2 8

Low 27% 0 3 2 2

High 27% 0 5 0 4

14 D Total 3 5 2 18

Low 27% 0 3 1 3
High 27% 2 0 0 7

15 E Total 0 1 2 1 24

Low 27% 0 1 0 0 6

High 27% 0 0 0 0 9

16 B Total 1 26 0 1 0

Low 27% 1 6 0 0 0

High 27% 0 8 0 1 0

17 A Total 25 1 0 2 0

Low 27% 6 1 0 0 0

High 27% 9 0 0 0 0

18 A Total 6 2 8 9 3
Low 27% 1 1 1 3 1

High 27% 3 1 2 2 1

19 A Total 10 2 1 2 13

Low 27% 1 1 1 2 2

High 27% 6 0 0 0 3

20 E Total 3 8 0 0 17

Low 27% 2 0 0 0 5

High 27% 0 4 0 0 5

21 E Total 6 1 0 8 13

Low 27% 4 0 0 2 1

High 27% 0 0 0 3 6

22 B Total 1 19 2 6

Low 27% 0 5 0 2

High 27% 0 5 2 2
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Distracter Effectiveness - Test A

Question
Number

Right
Answer

Group
Name A

Answers Selected
B C D E

23 E Total 2 0 3 0 23

Low 27% 2 0 1 0 4

High 27% 0 0 0 0 9

24 A Total 18 5 2 3

Low 27% 3 1 1 2

High 27% 6 2 0 1

25 D Total 11 5 0 11 1

Low 27% 4 2 0 1 0

High 27% 4 0 0 5 0

26 B Total 1 24 2 1 0

Low 27% 0 5 1 1 0

High 27% 0 9 0 0 0

27 E Total 5 0 1 3 19

Low 27% 3 0 0 2 2

High 27% 1 0 1 0 7

28 B Total 1 12 4 11 0

Low 27% 1 2 3 1 0

High 27% 0 5 0 4 0

29 Total 8 6 2 2 10

Low 27% 2 2 1 1 1

High 27% 3 2 1 0 3

30 B Total 6 17 2 1 2

Low 27% 2 1 1 1 2

High 27% 1 8 0 0 0

31 Total 5 9 13 1 0

Low 27% 1 4 2 0 0

High 27% 2 0 7 0 0

D Total 6 1 0 16 5

Low 27% 1 0 0 3 3

High 27% 1 1 0 7 0

33 Total 7 21

Low 27% 2 5

High 27% 1 8

34 C Total 6 2 12 8 0

Low 27% 2 1 1 3 0

High 27% 1 1 5 2 0
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Distracter Effectiveness Test A

Question
Number

Right

Answer

Group
Name

Answers Selected

A B C D E

35 D Total
Low 27%

0
0

3
2

0

0
25

5
0

0

High 27% 0 0 0 9 0

36 C Total 1 1 26 0 0

Low 27% 1 1 5 0 0

High 27% 0 0 9 0 0

37 B Total
Low 27%

1

1

25

5
1

1

1
0

0
0

High 27% 0 9 0 0 0

38 A Total 11 0 2 11 4
Low 27% 1 0 0 6 0

High 27% 6 0 0 1 2

39 D Total 0 6 1 21

Low 27% 0 3 0 4
High 27% 0 1 1 7

40 B Total 6 14 8

Low 27% 1 3 3
High 27% 2 4 3

41 D Total 1 0 9 17 1

Low 27% 0 0 6 1 0

High 27% 1 0 1 7 0

42 A Total 18
9d

Low 27% 4 2

High 27% 7 2

43 A Total 20 8
Low 27% 5 2

High 27% 6 3

44 B Total 2 24 0 1 1.

Low 27% 2 4 0 1 0

High 27% 0 9 0 0 0

45 B Total 0 20 2 0 6

Low 27% 0 3 1 0 3

High 27% 0 9 0 0 0

46 A Total 9 6 3 3
53

Low 27% 1 2 1 1 2

High 27% 3 3 2 0 1

d
- differences in the sum of the number of test takers are due to non-
response selections
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Distracter Effectiveness - Test A

Question
Number

Right
Answer

Group
Name A

Answers Selected
B C D E

47 E Total 0 0 16 1 11

Low 27% 0 0 4 0 3

High 27% 0 0 5 0 , 4

48 B Total 1 14 7 4 2

Low 27% 0 3 2 2 0

High 27% 0 5 3 1 0

49 Total 1 1 16 1 9

Low 27% 0 0 4 0 3

High 27% 1 1 5 0 2

B Total 12 10 0 3 3

Low 27% 2 1 0 1 3

High 27% 6 3 0 0 0

51 Total 4 11 0 5 8

Low 27% 0 4 0 2 1

High 27% 1 3 0 0 5

52 B Total 4 14 2 6 2

Low 27% 1 4 0 1 1

High 27% 1 6 0 2 0

53 B Total 7 16 2 2 1

Low 27% 1 4 1 1 0

High 27% 2 6 1 0 0

54 D Total 7 4 5 9 2

Low 27% 3 1 1 1 1

High 27% 1 1 1 6 0

55 C Total 1 1 15 1 10

Low 27% 0 0 3 0 4

High 27% 0 1 6 1 1

56 A Total 23 5
Low 27% 5 2

High 27% 8 1

57 C Total 0 7 21

Low 27% 0 2 5

High 27% 0 2 7

58 B Total 0 24 4

Low 27% 0 5 2

High 27% 0 9
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Distracter Effectiveness Test A

Question
Number

Right
Answer

Group
Name

Answers Selected
A B C D E

59 D Total 3 1 0 21 3

Low 27% 2 1 0 2 2

High 27% 1 0 0 8 0

60 B Total 1 11 2 8 6

Low 27% 1 1 0 4 1

High 27% 0 6 0 2 1

61 B Total 7 10 5 4 2

Low 27% 2 2 2 1 0

High 27% 3 4 0 2 0

62 D Total 3 3 9 13

Low 27% 1 0 4 2

High 27% 0 2 3 4

63 B Total 18 10

Low 27% 5 2

High 27% 5 4

64 B Total 0 17 3 1 7

Low 27% 0 3 2 0 2

High 27% 0 8 0 0 1

65 E Total 0 8 0 0 20

Low 27% 0 1 0 0 6

High 27% 0 3 0 0 6

66 C Total 1 5 22 0 0

Low 27% 1 1 5 0 0

High 27% 0 0 9 0 0

67 B Total 1 24 1 1 1

Low 27% 1 4 0 1. 1

High 27% 0 9 0 0 0

68 D Total 0 2 0 26 0

Low 27% 0 2 0 5 0

High 27% 0 0 0 9 0

69 A Total 20 8

Low 27% 5 2

High 27% 6 3

70 D Total 3 8 2 11 4

Low 27% 1 1 1 2 2

High 27% 0 3 0 6 0
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Distracter Effectiveness - Test A

Question
Number

Right
Answer

Group
Name A

Answers Selected
B C D E

71 E Total 2 0 0 0 26

Low 27% 1 0 0 0 6

High 27% 0 0 0 0 9

72 A Total 1 0 0 0 27

Low 27% 0 0 0 0 7

High 27% 1 0 0 0 8

73 A Total 7 5 1 7 8

Low 27% 2 0 0 3 2

High 27% 2 2 0 2 3

74 D Total 13 1 7 3 4

Low 27% 2 1 2 1 1

High 27% 5 0 2 1 1

75 Total 10 18

Low 27% 4 3

High 27% 2 7

76 Total 1 1 21 3 2

Low 27% 1 1 3 1 1

High 27% 0 0 9 0 0

77 A Total 24 4

Low 27% 5 2

High 27% 8 1

78 B Total 11 17

Low 27% 3 4

High 27% 4 5

79
B Total 0 22 0 4 2

Low 27% 0 3 0 2 2

High 27% 0 8 0 1 0

80 B Total 5 12 0 0 11

Low 27% 2 2 0 0 3

High 27% 2 3 0 0 4

81 E Total 0 0 0 0 28

Low 27% 0 0 0 0 7

High 27% 0 0 0 0 9

82 A Total 21 7

Low 27% 4 3

High 27% 7 2
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Question
Number

Distracter Effectiveness Test A

Selected
C D

Right

Answer

Group
Name

Answers

A B

83 A Total 19 2 2 5

Low 27% 2 2 1 2

High 27% 8 0 0 1

84 A Total 26 2

Low 27% 6 1

High 27% 9 0

85 D Total 1 0 0 12 15

Low 27% 0 0 0 1 6

High 27% 1 0 0 5 3

86 D Total 7 2 5 9 5

Low 27% 1 1 2 1 2

High 27% 2 0 2 4 1

87 E Total 1 0 3 1 23

Low 27% 0 0 0 1 6

High 27% 1 0 2 0 6

88 B Total 7 21

Low 27% 4 3

High 27% 0 9

89 D Total 0 1 0 19 8

Low 27% 0 1 0 5 1

High 27% 0 0 0 8 1

90 C Total 4 3 16 5 0

Low 27% 1 1 2 3 0

High 27% 1 0 8 0 0

91 E Total 1 1 1 2 23

Low 27% 1 1 0 1 4

High 27% 0 0 0 0 9

92 A Total 8 20

Low 27% 2 5

High 27% 2 7

93 E Total 5 2 0 8 13

Low 27% 3 1 0 2 1

High 27% 1 0 0 0 8

94 A Total 16 8 2 2

Low 27% 4 1 1 1

High 27% 8 1 0 0
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Distracter Effectiveness - Test A

Question
Number

Right
Answer

Group
Name A

Answers Selected
B C D E

95 B Total
Low 27%

8
'4

19d
3

High 27% 0 9

96 B Total 9 19

Low 27% 4 3

High 27% 1 8

97 B Total 1 5 1 15 6

Low 27% 1 0 1 5 0

High 27% 0 5 0 3 1

98 B Total 1 21 5 0 1

Low 27% 1 4 1 0 1

High 27% 0 9 0 0 0

Distracter Effectiveness Test B

Question
Number

Right

Answer

Group
Name A

Answers Selected
B C D E

1 D Total 4 6 0 18 0

Low 27% 1 4 0 3 0

High 27% 1 0 0 8 0

2 E Total 0 1 0 0 27

Low 27% 0 1 0 0 7

High 27% 0 0 0 0 9

3 B Total 0 5 22 1 0

Low 27% 0 1 6 1 0

High 27% 0 1 8 0 0

4 A Total 9 10 5 1
3d

Low 27% 1 5 0 0 2

High 27% 5 2 2 0 0

5 C Total 6 10 8 4
d

Low 27% 0 3 1 4

High 27% 3 2 4 0

6 C Total 1 11 15 1 0
d

Low 27% 0 4 3 1 0

High 27% 1 3 5 0 0
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Distracter Effectiveness - Test B

Question
Number

Right

Answer

Group
Name

Answers Selected

A B C D

7 A Total 28 0

Low 27% 8 0

High 27% 9 0

8 A Total 5 0 0 12 11

Low 27% 1 0 0 4 3

High 27% 2 0 0 3

9 A Total 20 5 0 1 2

Low 27% 4 2 0 1 1

High 27% 7 1 0 0 1

10 C Total 8 3 12 4
od

Low 27% 3 1 2 1 Od

High 27% 2 0 6 1 0

11 D Total 4 2 3 15 3d

Low 27% 1 1 1 3 1d

High 27% 1 0 2 5 1

12 E Total 0 5 6 5 11d

Low 27% 0 3 2 0 2d

High 27% 0 2 1' 1 5

13 C Total 1 5 6 8 71.

Low 27% 1 1 1 3 1d

High 27% 0 1 4 1 3

14 D Total 3 0 0 25 0

Low 27% 2 0 0 6 0

High 27% 0 0 0 9 0

15 B Total 0 22 6 0 0

Low 27% 0 2 6 0 0

High 27% 0 9 0 0 0

16 E Total 2 0 0 0 26

Low 27% 0 0 0 0 8

High 27% 0 0 0 0 9

17 B Total 2 17 2 6 0
d

Low 27% 1 3 1 2 0

High 27% 0 7 0 2 0

18 B Total 7 21

Low 27% 3 5

High 27% 1 8
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Distracter Effectiveness - Test B

Question
Number

Right

Answer

Group
Name

Answers Selected
A B C D E

19 A Total 17 9 0 1 la

Low 27% 2 4 0 1 1

High 27% 5 4 0 0 0

20 C Total 1 0 19 1
7d

Low 27% 1 0 5 1 I
High 27% 0 0 6 0 3

21 A Total 13 10 2 3

Low 27% 3 3 1 1

High 27% 5 3 0 1

22 A Total 14 0 0 14 0

Low 27% 5 0 0 3 0

High 27% 6 0 0 3 0

23 B Total 1 27 0 0 0

Low 27% 0 8 0 0 0

High 27% 0 9 0 0 0

24 A Total 23 0 0 0 5
Low 27% 6 0 0 0 2

High 27% 9 0 0 0 0

25 D Total 17 1 0 10 0

Low 27% 4 1 0 3 0

High 27% 7 0 0 2 0

26 E Total 1 7 1 1 18

Low 27% 0 4 1 0 3

High 27% 0 0 0 0 9

27 B Total 1 18 7 0 ld

Low 27% 0 5 2 0 Od

High 27% 0 6 2 0 1

28 D Total 2 9 9 7 1

Low 27% 2 2 3 0 1

High 27% 0 4 2 3 0

29 C Total 1 1 9 15 ld

Low 27% 0 1 3 3 001

High 27% 0 0 3 6 0

30 D Total 1 5 4 10 7
d

Low 27% 0 0 3 3 la

High 27% 0 2 1 3 3
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Distracter Effectiveness - Test B

Question
Number

Right

Answer

Group
Name A

Answers Selected
B C D

31 C Total 0 2 23 1

Low 27% 0 0 6 0

High 27% 0 0 9 0 0

32 B Total 1 20 4 0 2d

Low 27% 1 1 3 0 2d

High 27% 0 9 0 0 0

33 A Total 11 17 0 0 0

Low 27% 2 6 0 0 0

High 27% 5 4 0 0 0

34 A Total 12 0 3 5 8

Low 27% 1 0 3 2 2

High 27% 7 0 0 0 2

35 D Total 2 3 4 18 1

Low 27% 1 2 2 3 0

High 27% 1 0 0 8 0

36 C Total 1 3 17 0 7

Low 27% 1 1 4 0 2

High 27% 0 0 9 0 0

37 C Total 10 3 10 3 2

Low 27% 3 2 2 0 1

High 27% 2 0 4 2 1

38 D Total 5 2 0 20 1.

Low 27% 3 1 0 4 0

High 27% 0 0 0 9 0

39 B Total 6 8 1 10 3

Low 27% 0 1 1 5 1

High 27% 2 5 0 2 0

40 B Total 7 20
d

Low 27% 2 6

High 27% 3 5

41 C Total 0 0 25 0 3

Low 27% 0 0 7 0 1

High 27% 0 0 8 0 1

42 C Total 0 1 24 2 1

Low 27% 0 1 5 1 1

High 27% 0 0 9 0 0
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Number

Distracter Effectiveness - Test B

Selected
C D

125

E
Right
Answer

Group
Name A

Answers
B

43 B Total 10 9 1 2 6

Low 27% 4 4 0 0 0

High 27% 2 3 0 1 3

44 D Total
Low 27%

3

2

0

0

0

0

18
2

6
d
d

3

High 27% 0 0 0 8 1

45 A Total 19 1 0 6 2

Low 27% 2 1 0 4 1

High 27% 9 0 0 0 0

46 B Total 10 7 3 4 4

Low 27% 3 1 2 1 1

High 27% 3 3 1 0 2

47 D Total 9 9 1 3 6

Low 27% 2 2 0 2 2

High 27% 3 4 0 1 1

48 Total 2 6 19 1 0

Low 27% 2 3 3 0 0

High 27% 0 2 7 0 0

49 B Total 1 13 11 2 1

Low 27% 0 3 4 1 0

High 27% 1 6 2 0 0

50 C Total 1 1 18 1 7

Low 27% 1 1 2 0 4

High 27% 0 0 8 1 0

51 E Total 6 4 1 2 14
d

Low 27% 1 2 1 1 2

High 27% 2 1 0 0 6

52 D Total 3 6 2 10 7

Low 27% 2 2 0 2 2

High 27% 1 0 0 5 3

53 B Total 14 8 2 3 1

Low 27% 2 3 1 2 0

High 27% 6 3 0 0 0

54 C Total 6 2 13 6 1

Low 27% 1 0 3 4 0

High 27 % 2 1 6 0 0
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Distracter Effectiveness - Test B

Question
Number

Right
Answer

Group
Name

Answers Selected

A B C D E

55 A Total 20 3 2 3 0

Low 27% 2 2 I 3 0

High 27% 9 0 0 0 0

56 D Total 1 1 0 17 9

Low 27% 1 1 0 3 3

High 27% 0 0 0 6 3

57 C Total 8 0 20 0 0

Low 27% 4 0 4 0 0

High 27% 0 0 9 0 0

58 B Total 4 24 0 0 0

Low 27% 2 6 0 0 0

High 27% 0 9 0 0 0

59 C Total
Low 27%

2

1

5

2

10
0

7
2

3d

2d

High 27% 0 1 7 1 0

A Total 23 4d

Low 27% 6 2
High 27% 8 1

61 Total 4 0 16 7d

Low 27% 1 0 5 Id

High 27% 0 0 7 2

62 A Total 23 5

Low 27% 4 4

High 27% 9 0

63 A Total 22 6

Low 27% 4 4
High 27% 9 0

64 A Total 23 4
d

d
Low 27% 5 2

High 27% 8 1

65 D Total 28 0 0 0 0

Low 27% 8 0 0 0 0

High 27% 9 0 0 0 0

66 E Total 2 4 12 6 4

Low 27% 2 1 4 1 0

High 27% 0 2 1 2 4
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Question
Number

Right

Answer
Group
Name A

Answers Selected
B C D E

67 D Total 0 2 0 26 0

Low 27% 0 1 0 7 0

High 27% 0 0 0 9 0

68 C Total 1 1 26

Low 27% 1 1 6

High 27% 0 0 9

69 E Total 0 9 5 1 13

Low 27% 0 1 3 1 3

High 27% 0 2 2 0 5

70 C Total 1 0 15 2 10

Low 27% 1 0 3 0 4

High 27% 0 0 5 1 3

71 A Total 9 14 2 3

Low 27% 1 6 0 1

High 27% 5 0 2 2

72 A Total 20
d

7
d

Low 27% 4 3

High 27% 8 1

73 C Total 1 0 26 0 1

Low 27% 1 0 7 0 0

High 27% 0 0 9 0 0

74 D Total 0 0 1 26 1

Low 27% 0 0 1 6 1

High 27% 0 0 0 9 0

75 B Total 14 14

Low 27% 6 2

High 27% 1 8

76 A Total 8 6 9 5 0

Low 27% 1. 3 3 1 0

High 27% 5 0 3 1 0

77 A Total 19 9

Low 27% 6 2

High 27% 6 3

78 D Total 4 3 3 14 3
d
d

Low 27% 0 2 3 1 I

High 27% 2 0 0 6 1
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Question
Number

Right
Answer

Group
Name

Answers Selected

A B C D E

79 C Total 5 12 2 5 4

Low 27% 2 2 1 1 2

High 27% 0 4 0 4 1

80 A Total 26 0 0 1 1

Low 27% 6 0 0 1 1

High 27% 9 0 0 0 0

81 B Total 3 15 7 3

Low 27% 1 3 1 3

High 27% 0 6 3 0

82 E Total 1 0 8 10 8d
dLow 27% 1 0 4 2 0

High 27% 0 0 0 4 5

83 Total 14 6 2 5 1

Low 27% 2 1 0 4 1

High 27% 6 3 0 0 0

84 D Total 2 4 9 12 Od

Low 27% 0 2 3 2 0 d

High 27% 1 0 1 7 0

85 D Total 6 4 2 15d
d

Low 27% 2 1 1 3

High 27% 3 1 1 4

86 C Total 0 1 18 6 3

Low 27% 0 1 1 4 2

High 27% 0 0 7 2 0

87 A Total 8 4 4 3 8d

Low 27% 2 0 2 1 2d

High 27% 2 1 1 1 4

88 E Total 19 6 1 0 2

Low 27% 4 2 1 0 1

High 27% 7 2 0 0 0

89 C Total 1 3 11 0 13

Low 27% 0 0 2 0 6

High 27% 1 0 6 0 2

90 B Total 11 17

Low 27% 5 3

High 27% 0 9
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Question
Number

Right

Answer
Group
Name A

Answers Selected
B C Dd

91 B Total 6 16 2 3

Low 27% 4 3 0 Od

High 27% 0 6 0 3

92 A Total 13 15

Low 27% 5 3
High 27% 3 6

93 C Total 1 0 16 5 6
Low 27% 1 0 4 2 1

High 27% 0 0 6 1 2

94 A Total 16 12

Low 27% 2 6

High 27% 6 3

95 E Total 3 1 2 5 17

Low 27% 2 0 1 1 4

High 27% 1 0 0 0 8

96 C Total 12 1 15 0 0

Low 27% 3 1 4 0 0

High 27% 4 0 5 0 0

97 B Total 9 16 2 1

Low 27% 4 3 1 0

High 27% 1 8 0 0

98 B Total 0 27 0 0 1

Low 27% 0 8 0 0 0

High 27% 0 9 0 0 0


