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CHAPTER I 

INTRODUCTION 

Educators recognize that due to overcrowded 

classrooms it is difficult, many times, to meet individual 

needs through large group instruction. Overcrowded 

conditions and lack of a variety of independent study 

materials have contributed to a situation resulting in 

teachers focusing instruction toward the hypothetical 

average student. For laboratory courses, such as clothing, 

foods, and the physical sciences, this could present a 

major problem to the student and the teacher. Frustrations 

to the student could result from lack of challenges, lack 

of understanding, and lack of time to reinforce or expand 

ideas. Frustrations to the teacher could result from 

recognizing that needs of students are not being met. For 

the past decade, educators have been objectively looking 

at these conditions and trying to find practical solutions, 

A method of meeting individual needs which has 

evolved from overcrowded conditions is commonly called 

programmed instruction or self-instruction. Programmed 

instruction replaces a tutor, as it leads the learner 

through a set of sequenced material. It places the 

student in an active role whereby he teaches himself 

through the aid of a program. The greatest advantage 
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of programmed instruction is that the teacher has more 

time to give Individual attention to slow or to gifted 

students who are often neglected otherwise. Students 

obtain this individual help during the regular class 

time while other students are teaching themselves 

through the self-instructional devices. 

Programmed instruction has proved its merit in 

industry. Hundreds of companies use programmed instruction 

to train salesmen, public relation agents, and insurance 

adjusters. It has its place in education, but many 

educators are still cautious of the method even though 

experts in the field of programmed instruction have 

pointed out that it is to supplement the teacher, not 

replace him. 

Hughes (1) reported a summarization by Briggs of 

advantages of using programmed instruction in military 

training. Briggs listed as advantages of programmed 

learning: 

1. An expert program writer can reach a 
large number of students. 

2. Misconceptions held by minimally 
qualified instructors will not be 
passed on to students. 

3. Errors are immediately corrected and 
do not lead to further errors in the 
problem sequence. 

1|.. Each student works at his own rate. 
5. Slow students are not embarrassed by 

their slower rate of learning. 
6. Slow students are required to master 

the material, and fast students can 
save time. 

7. Fast students can do extra assignments 



to develop further skills . 
8. The need for examinations is greatly 

reduced. 
9. The early and continued experiencing 

of success augments student motivation. 
10. Good instructors can use their time to 

better advantage than performing rote 
drill (1:53). 

The advantages listed by Briggs effectively 

relate to clothing construction classes. Sewing is a 

skill that must be practiced repeatedly in order to 

develop perfection; however, in most construction classes 

there are students with various ability levels. Through 

the use of self-instructional programs, fast learners or 

more experienced seamstresses could develop further 

skills, while the less experienced student could progress 

at his own rate. As a teacher usually demonstrates one 

method of construction in order to delimit student 

confusion, more experienced seamstresses could learn 

more methods and generalize when and how to use all 

methods through the use of programmed Instruction. 

Perhaps the greatest advantage of using programmed 

instruction in construction classes would be the better 

use of the teacher's time. If a student is absent at the 

time a demonstration is given, then the techniques could 

be gained through programmed instruction. Students could 

be referred to the self-instructional program for specific 

details, guiding students toward independent study, and 

at the same time, freeing the teacher to give other kinds 



of guidance. 

Statement of the Problem 

The major problem of the study was to ascertain 

the effectiveness of programmed instruction and Its 

comparison to the conventional method when teaching the 

skill of hem construction. In order to solve the major 

problem the author had to: 

1- Develop a self-instructional program in the area of 

clothing construction for teaching the skill of hem 

construction 

2. Evaluate the self-instructional program on hem 

construction by conducting a field experiment in which 

the program-taught and the conventional lecture-

demonstration sections of classes were compared by the 

use of an objective test and an actual hem in a garment 

3. Develop an objective test on hem construction 

l^.. Develop and appraise a hem rating scale. 

Significance of the Problem 

Schramm (2) reported that as of 1962 no programmed 

materials were available in the area of home economics. 

A survey of the programs reviewed by Hendershot (3) 

revealed that as of- January 1968 only three programs had 

been published in Home Economics. The survey, however, 

did not include a program developed by Johnson, Clawson, 



and Shoffner (ii). 

The specific topic of hem construction was 

aelected for the following reasons: 

1. A review of literature revealed that no attempts to 

program this information had been made; 

2. The author desired to know if a skill could be taught 

by the programmed instructional method; 

3- An evaluation of garments of the beginning clothing 

construction classes at Texas Technological College 

by members of the faculty revealed that hems were 

the poorest part of construction; 

}\., The teacher would be freed to give students more 

individual attention; 

5. Students find the task difficult; 

6. Others not enrolled in school could learn how to hem 

a garment without the aid of an instructor. 

Scope and Limitations 

The problem of this study was limited to four 

beginning Clothing and Textiles classes in the School of 

Home Economics at Texas Technological College during the 

spring semester, 1968-69. Two sections were taught by 

the programmed instructional unit developed by the author, 

and two sections were taught by one teacher using the 

conventional lecture-demonstration method. The total 

nijmber of subjects in the experiment was fifty-six 



female students. 

Both groups were given an objective pretest and 

posttest. Each student in both groups hemmed a garment 

which was rated by five judges. The statistical evaluation 

and comparison of the two groups were based on the raw 

scores derived from the test and the rating scale. The 

conclusions drawn were limited to the validity and 

reliability of these instruments. 

The investigation was limited to the study of 

teaching the skill of hem construction. This selection 

waj3 based on the evidences of the need for more individual 

instruction and on the evidences that the hems of geLrments 

are likely to be the poorest part of construction. 

Hypotheses 

The following null hypotheses were tested in the 

study: 

1. There is no significant difference between the mean 

scores on the posttest of the experimental group and 

the control group. 

2. There is no significant difference between the mean 

scores on the rating scale of the experimental group 

and the control group. 

3. There is no significant difference among the ratings 

of the five judges. 

1|.. There is no significant relationship between the 
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mean scores on the rating scale and mean scores 

on the posttest. 

5* There is no significant relationship between the 

mean scores on the rating scale and the number of 

garments constructed prior to the study. 

6. There is no significant relationship between the 

mean scores on the posttest and the number of garments 

constructed prior to the study. 

7. There is no significant relationship between the mean 

scores on the posttest and college grade point average. 

8. There is no significant relationship between the mean 

scores on the posttest and age. 

9. There is no significant relationship between the mean 

scores on the posttest and educational level. 

Treatment of Data 

The ̂  test was used to determine significant 

differences between the means of the experimental and the 

control group. For the program data, the It test with a 

level of confidence at the .05 level was used. Analysis 

of Variance was used to determine interrater reliability. 

The Pearson product-moment correlation coefficient, 

Pearson r, was used to determine relationships between 

certain demographic variables such as age, grade point 

average, and educational level, sewing experience, and 

the mean scores on the criterion test and the rating scale. 



8 
Terms and Definitions 

For this study certain terras were defined as 

follows: 

Conventional Lecture-Demonstration Method; a method 

which includes the use of a textbook along with 

teacher lectures, discussions, and possibly 

demonstrations in regular classroom meetings. 

Programmed Instruction; planned sequential steps of 

experiences in terms of stimulus-response; 

synonymous with automated instruction, self-

tutoring, auto-instruction, and self-instruction. 

(The author chose to spell programmed with two 

m's because the National Society for Programmed 

Instruction uses this spelling). 

Program; the learning instructions or content of the 

programmed text whereby the student is guided 

through frames toward mastery of a subject. 

Frame: single unit of content of each sequential step 

in a program considered by the student. 

Programmer: person who prepares the program. 

Linear Program; the student is presented with an ordered 

sequence of frames, must construct a response, 

and then receives feedback of the correct response; 

synonymous with Skinnerian program, sequential 

program, and constructed response program. 
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Branching Program; the student's sequence of exposure 

to the program content is determdned by his 

response which is chosen from a multiple-choice 

option; synonymous with multiple-choice and 

intrinsic program. 

Constructed Response; response requiring the student to 

recall and record his response. 

Overt Response; oral or written response, one that is 

observable. 

Covert Response; mental response, one that is not 

observable. 

Feedback; process of conveying to the student his results. 

Reinforcement; the rewarding experience derived from 

immediate success in responding to a frame. 

Criterion Test; an examination given to the student upon 

completion of the program to test how much he has 

learned; also used as a pretest. 

Error; the incorrect or non-appropriate response to a 

frame. 

Cue; giving strong suggestion for the correct response. 

Target Population; population of students for whom the 

program is designed. 

Beginning College Clothing and Textiles Course; first 

course in clothing and textiles that is offered 

at Texas Technological College; wardrobe planning, 

skirt construction, blouse construction, and dress 

construction are Included in the course. 



CHAPTER II 

REVIEW OF LITERATURE 

The major purpose of this study was to ascertain 

the effectiveness of programmed instruction and its 

comparison to the conventional method when teaching the 

skill of hem construction. In order to solve the major 

problem, the author had to develop a hem construction 

self-instructional program, a criterion test, and a 

rating scale. The following section contains a review 

of literature on these aspects. 

Porter (5) compared the writing of a program to 

the writing of a textbook. Authors of programs and text

books both select, organize, and subdivide their content 

with the aim that the reader will learn. It is difficult 

for the author of a textbook to gain insight into how 

well his book teaches because other variables, such as 

learning in the classroom and the studying of related 

material, might influence the student. Porter states; 

The programmer, however, can discover 
good and poor portions of his text by 
examining student responses to particular 
items, and he can rewrite those items on 
the basis of such information. This 
imposes demands upon the programmer that 
an author doesn't have to face. He is 
forced to think in terms of the responses 
students will make to specific items (5̂ ^̂ -). 

•Writers of programs begin with the psychological 

10 
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principles of learning on which the method is based; 

however, each writer selects his own way to implement 

these principles of learning. The following review of 

literature includes a brief history of prograimned 

instruction, programming techniques, and experimental 

findings. 

Brief History of Programmed Instruction 

Although dynamic efforts to develop the programming 

method began in the 1920's, the programming technique is 

not a twentieth-century accomplishment, as msiny seem to 

think. Plato recorded a program for geometry that Socrates 

developed. The exchange of questions and answers between 

the student and his tutor is a forerunner of programmed 

instruction (6), In l809 a patent for a teaching device 

for reading was granted to H. Chard by the United States 

Patent Office. In 1866 Halcyon Skinner developed and 

patented another teaching device for spelling (7). The 

nineteenth century also witnessed works of the Russian 

physiologist, Pavlov, who is credited with the conditioned 

or learned-reflex concept, and Thorndike, an American, 

who developed the stimulus-response-reinforcement concept (8). 

In 1914 a device to train the touch sense was patented by 

Maria Montessori. In 1926 S. L. Pressey, a psychologist 

at Ohio State University, developed practical machines 

that could test as well as teach. The student answered 
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questions and was immediately informed whether his response 

was right or wrong (7). Then came the depression, the 

war, and the fifties. World conditions had changed. 

Knowledge about the science of behavior, especially 

learning behavior, had increased. Harvard psychologist, 

Burrhus F. Skinner, who had been conditioning animals by 

the reinforcement concept for several years, became 

interested in the education of people and developed an 

auto-instructional method known as linear programming (6). 

Norman A, Crowder developed another instructional method 

known as branching programming (8). 

Types of Programming 

Linear Prograjn 

The linear program, originally developed by 

Skinner and his associates at Harvard, is designed to 

permit the application of the reinforcement learning 

theory. Desired behavior results if each step is rein

forced by a reward or favorable experience. Therefore, in 

programs of the Skinnerian type, an important objective 

is that material be presented in a sequence to which most 

students can respond correctly (9). A typical linear 

program appears to move slowly because of the small steps 

that are an effort to avoid student error (8). Generally, 

the items are short, and through graduated development, 

sequences occur. Often the student is required to 
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formulate and write out his response (6). In a linear 

style program, every student goes through the entire 

program in the same sequence as every other student. 

All students are exposed to the same material no matter 

what their response is (8). According to Schramm (2), 

nineteen out of twenty programs on the market today are 

of the linear or Skinnerian type. 

Branching Programs 

Crowder has been credited for developing the 

intrinsic or branching type of programming (8). The 

branching program is designed to present the student 

with adaptive, tutorial instruction, which explains the 

reason for his error (6). The format of a branching 

program requires that the student have two or more 

available choices, and that the wrong choice leads the 

student to information intended to correct his error and 

to get him back to the original page so that he can 

continue the program. Crowder's basic concept is that 

the student should be allowed to make errors because they 

are indications of misconceptions which need to be 

corrected. The programmer must anticipate these miscon

ceptions and find the information to correct them (10). 

Espich and V/illiams (11) note that it could be quite 

frustrating to the student if he made the error for 

other reasons than those supplied by the programmer. The 
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branching program may send or branch each student to a 

different page in the program. If the correct response 

is selected, the student is presented with more information. 

If, on the other hand, the student's response is not 

correct, he is directed to material vxhich explains why his 

response was wrong and which usually cends him back to 

try again. Two major differences exist in the branching 

and linear type of programming: (1) the branching 

program generally î ives much more information in each 

step, which may consist of two or three paragraphs, 

whereas the linear program typically gives a sentence or 

two, and (2) the method of response differs in that the 

branching program usually involves a multiple-choice 

question, whereas the linear program usually calls for 

the student to construct his response, whereby he supplies 

a missing word or phrase (10). 

Major Processes in Programming 

'Although each prograinmer has his own procedures, 

the writing of a program generally falls into three major 

stages. These are: (1) preparation, (2) writing the 

program, and (3) testing and revision. These will be 

discussed in the following section. 

Preparation 

According to Pipe (8), the preparation stage has 
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six steps. These are; (1) selecting the topic, which 

should be a single concept — start little; (2) writing 

a general statement which indicates the depth of the 

program and serves as a catchall for every thought --

describe audience in terms of age, gender, skills, 

interests, and ambitions; (3) defining in behavioral 

terms the objectives which state the performance by 

which the students will be judged at the end of the 

program -- write an objective for every single skill the 

learner should be able to exhibit; (Ij.) defining in 

behavioral terms prerequisite skills which serve as a 

starting line for the program -- make an assumption about 

how much the students know; (5) writing a criterion test 

which tests whether the student has attained the behavioral 

goals; and (6) developing a list of contents which includes 

everything between the behavioral objectives and the 

prerequisite skills. After the six steps of preparation 

have been concluded the raw materials of the program have 

been assembled. 

Writing the Program 

If the programmer has followed the steps in Stage I, 

the foundation has been laid, and the actual writing. 

Stage II, can begin. Pipe (8) suggests that the programmer 

should stay within two maxims while writing the program; 

1. Teach from the known to the unknown, 
from the simple to the complex. 
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2. Tell them what you are going to tell 
them, tell them, and then tell them 
what you have told them (8:33). 

Pipe (8) divides Stage II into five phases: 

1. An introduction that describes in 
familiar terms what is to be accom
plished in this section of the prograin. 

2. A review of any concepts that are 
essential to the task at hand. The 
review might call on the student to 
demonstrate certain importsuit skills, 
or it might merely recall ideas for 
him in a summary. 

3. The step-by-step development of nev; 
concepts, one at a time, in language 
which does not interrupt communication. 

i|.. The •weaning' stage, in which the student 
gradually is encouraged to display the 
full competence called for by the 
objectives. 

5. A final summary and criterion test (8:3̂ 1-) • 

Testing and Revision 

Lysaught and Williams (6) suggest that the first 

draft of the program be prepared on index cards to simplify 

revision, and that the student be supplied extra paper to 

write his comments or suggestions. 

Preliminary testing. Stage III, can be done with 

a small sample of ten to thirty-five students. Larger 

groups should, however, be used for the field tesl:ing. 

The first step of testing is done by talking it 

through with two or three students who understand that 

they should be critical in order to point out inadequacies 

of the program. The programmer should be close at hand 

to answer any questions the students might have, although 
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he should not volunteer any additional information. The 

programmer might have the students explain the content 

in their own words and then make revisions. This step 

should be repeated two more times with different students. 

With three talk-throughs and revisions, the program is 

ready for further testing (7), 

The next step is to give the revised version to 

three or four individual students. There are three 

things the programmer must remember when doing this; 

(1) the program should be neatly typed; (2) the best 

conditions for studying should be provided; and (3) the 

programmer should be present to give verbal instructions 

and answer questions. The programmer should also keep 

notes on the students' questions. At the end, the criterion 

test should be given. 

The program is now ready for evaluation. The 

programmer must determine what caused the students to err 

and how to eliminate the cause. Another revision is made, 

and the program is then given to three or more students. 

This time the criterion test is given as a pretest and as 

a posttest, as an indication of the knowledge the student 

had before taking the program and knowledge obtained 

through reading the program. The program should then be 

revised again. 

The program is now ready for testing on a larger 

scale. It should be given to five or more students again 
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using the criterion test as a pretest and a posttest. 

This time the programmer should furnish no further 

explanation. Each student should record the time required 

to complete the program. Another revision is made if 

necessary. At this point the program should perform 

creditably, although there has not been sufficient testing 

to validate the program (8). 

Programmed Instruction Vs. Conventional Method 

Since the author selected a null hypothesis stating 

there is no significant difference between the mean scores 

on the posttest of the experimental group and the control 

group, an attempt to find studies relating to this null 

hypothesis was made. 

Johnson, Clawson, and Shoffner's Study 

Johnson, Clawson, and Shoffner (12), who used 

programmed instruction to teach the skill of blouse 

construction, found that differences were significant 

beyond the 1 per cent level between the program-taught 

and the teacher-taught sections. The blouse rating scale, 

one-hour performance test, and the application test discrim

inated more successfully between the two sections than the 

three-hour performance test and the knowledge test. The 

t test and a multivariate analysis was used to analyze 

the data. Out of thirty comparisons of means for program-
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taught and teacher-taught sections, twenty-nine students 

indicated a higher mean for the program-taught sections. 

The sampling involved one hundred, seventeen 

subjects enrolled in their first course in home economics 

in six schools selected at random within a forty-mile 

radius of Greensboro, North Carolina. In each school a 

class was divided into two sections. At random, one 

section was chosen for the experimental section, and the 

remaining section became the control. The experimental 

variable was the method of teaching. The experimental 

sections were taught by the program, while the control 

sections were taught by their home economics teacher. 

Scores on a pretest and a sewing-experience questionnaire 

indicated no apparent differences between the two groups. 

Ashford's Study 

Ashford (13)* who explored The Use of Programmed 

Instruction To Teach Fundamental Concepts in Music Theory, 

found there was a significant difference between the 

posttest scores of his experimental group, taught by the 

programmed method, and his control group, taught by the 

conventional method, in favor of the experimental group 

(t = 3.81, df = l\l\.). No significant difference was found 

between the pretest scores of the two groups. 

The sampling procedure involved forty-six students 

who had been randomly assigned to the two groups. The 
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teaching procedure consisted of nine class periods, or 

approximately three weeks, with the first and ninth 

periods being devoted to the administration of a pretest 

and posttest. From the second through the eighth class 

periods, the experimental subjects attended no regular 

class meeting, nor received any homework assignments, but 

instead, worked through the programmed text on their own. 

The subjects in the control group attended regular class 

meetings for instruction by a teacher-classroom method, 

were assigned homework, and were told to report the amount 

of time spent outside of class for preparation and homework. 
» 

Testing procedures involved the development of 

Test A, B, C, — three almost identical examinations to 

test immediate recall and delayed recall. Experts judged 

the tests as valid, while the Kuder-Richardson Formula 

Number 21 determined the reliability to be »91k., .908, and 

•808 for A, B, C, respectively. Tests A and B were used 

as pretests, while in the ninth class meeting those subjects 

who had received Test A as a pretest, received Test B as 

a posttest, and those who had received Test B as a pretest, 

received Test C as a posttest. As scoring procedures, 

Ashford used raw scores in terms of points reflecting the 

total number of points obtained on the test for the pretest 

and posttest scores, while time scores were expressed in 

hours rounded to the nearest tenth. 

For statistical analysis, the t̂  test of significance 
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with a 5 per cent level of confidence was chosen. The 

results yielded a significance of t = 3.14.3 in favor of the 

experimental group. 

Stabler and Perry's Study 

A similar study entitled "Learning and Retention 

as a Function of Instructional Method and Race" was 

conducted by Stabler and Perry (Ii;). Twenty-five white 

students were matched with twenty-five other white students 

on the bî sis of sex, age, IQ, and pretest scores on the 

infonnation that was to be covered in the text or lecture 

for conparisen of the conventional vs. programmed text 

instruction. For the second comparison, fifteen Negro 

students were matched with fifteen x̂ hite students in the 

programmed text group on the basis of sex, age, IQ, and 

pretest scores. The programmed textbook used was The 

Analysis of Behavior by Holland and Skinner. 

Ten fifty-minute class periods over a time span 

of two weeks were used to present the programmed text, a 

linear type dealing with the topics of learning and 

motivation. The lecture or control group received lecture 

and discussion on the same material over the same time 

period. An effort was made to cover the same material in 

the lecture as that in the programmed text. Both groups 

attended regular class meetings. The same test was used 

for the pretest, posttest, and retention test. The pretest 
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was administered first with no significant differences 

being found between the two groups, then the instruction 

was given, the posttest, and after a time elapse of six 

veeks, the retention test was given. 

The t̂  test was used for statistical analysis, with 

the programmed text-Causcasian group receiving significantly 

higher scores than the lecture-Caucasian group (t = 2,97$ 

df = 1̂ .8). The difference between these groups was also 

evident in the reliably greater increase in scores from 

pretest to posttest for the programmed text group (t = 3.39* 

df = 1̂ .8). The programmed text-Caucasian group achieved 

a significantly higher score on the posttest than the 

programmed text-Negro group (t r 1̂ .37* df = 28), Although 

there was some variation in retention, posttest minus 

retention test scores did not vary significantly for 

either group. 

Greatsinger's Study 

A study conducted by Greatsinger (15)* "Experimental 

Study of Programmed Instruction in Division of Fractions," 

yielded no significant results between the achievement of 

the control group and the experimental group. For this 

experiment, twelve sixth grade classes located in six 

elementary schools in Colorado were used as the sample. 

In each of the six schools, one class was taught division 

of fractions by the programmed materials developed by 
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Greatsinger, while the other class received instruction 

on the same material by a conventional textbook procedure. 

The two treatments were randomly assigned to each group. 

Upon completion of the unit, a criterion test was 

administered. Its reliability was determined by using the 

split-half technique, involving calculating a Pearson 

product-moment coefficient of correlation between the 

scores recorded for each half of the test. The reliability 

was determined to be .89. The data from the criterion test 

was analyzed by using analysis of covariance. This study 

revealed that the experimental group spent I1.9.I per cent 

of the amount of time used by the control group'. 

Other Studies 

A similar experiment was conducted by Lucas (16) 

in Algebra instruction in the eighth grade and yielded no 

significant difference in favor of either group. Smith (17) 

also found no significant results in favor of either group; 

however, his study did indicate strongly that the time 

required to achieve the learning can be reduced by using 

the programmed method. Another comparison by Ulrich and 

Pray (I8) yielded no significant differences. 

Summary of the Effectiveness of 
Programmed Instruction 

Studies were foiind that yielded significant results 

in favor of the programmed instructional method vs. the 
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conventional method, and studies that did not yield any 

significant results were also found. No study was found 

by the author that revealed results in favor of the 

conventional method. Therefore, the author concludes 

that students do learn effectively from the programmed 

instructional method. 

Programming in Relation to 
Student Characteristics 

Moore's Study 

In regard to the relationship of certain student 

characteristics to the programming method, Moore (19) 

found that intelligent quotient scores were not related 

to posttest scores by using Kendall's formula for computing 

a rank correlation coefficient. Forty students at the 

junior high school level in three schools were used as the 

experimental group. No control group was used as this was 

conducted to find possible errors in the program. 

Doty and Doty's Study 

Doty and Doty (20) used essentially the same 

procedures as mentioned earlier, and in addition, investi

gated the effectiveness of programmed instruction in 

relation to cumulative GPA, creativity, social need, 

achievement need, and attitude toward the method. Product-

moment correlations for every possible pair of student 

characteristic measures were determined. Achievement 

Cii 
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on programmed instruction was found to be significantly 

related to GPA and social need; GPA was significantly 

related to all measures, particularly achievem.ent need; 

students who learned most from the programmed materials 

were character!r,ed by low social need, as determined by 

using the Guilford-Zimmerman Temperament Survey and high 

academic ability. 

Summary of Programmed Instruction 

In order to summarize programmed instruction, its 

characteristics and non-characteristics will be discussed. 

It is equally important to know what programmed instruction 

is not as to know what it is. 

Characteristics 

According to Lysaught and V/illiams (6), successful 

prograjns owe their potency to the following: 

1. Assinnptions stated explicitly in writing — what is 

the student's competent reading level, is his vocabu

lary consistent with that of the program, what is 

the student's background in the subject matter? 

2. Clearly stated objectives — defining of skills, 

attitudes, and knov/ledges that are expected of the 

student upon completion of the program. 

3. Logical sequence of small steps — subject matter has 

been broken down into fragments or increments and 
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arranged in sequence of increasin̂ ,̂ difficulty. 

l\.. Active participation — programmed learning requires 

interaction between the program and the student. 

5. Immediate feedback of results — the student discovers 

immediately whether his response was right or wrong. 

6. Individual rate — each student has his ovm program 

and may progress at his ovm pace. 

7. Constant evaluation — teacher can gather objective 

data to improve the program and can pinpoint the 

progress of each student and thus plan other meaningful 

learning experiences. 

Non-characteristics 

Many misconceptions about programmed learning 

exist. There are three general misconceptions; (1) it is 

an audio-visual aid, (2) it is a test, and (3) it is a 

panacea. In regard to the first misconception, most 

audio-visual aids are either stimulus or response devices, 

whereas programmed learning attempts to include stimulus, 

response, and reinforcement — the complete educational 

model. The second misconception may evolve from the 

appearance of programmed instruction. It does look like 

a test, but that is as far as it goes. A test measures 

the student's luiderstanding, v;hereas the programmed material 

is an effort to supply the understanding. And lastly, 

programmed learning is not a panacea. It is one method 
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for presenting knowledge, not the only one. Research 

shows that a program can be used to enrich the student's 

experiences, carry the major portion of the instruction, 

or be used to supplement other teaching methods; not 

to replace the teacher. The program serves to free the 

teacher from lecture-type experiences and allow him to 

engage in more creative experiences with the students (6). 

Rationale for Type of Test Developed 

Most teacher-made tests, as well as standardized 

tests, are norm-referenced tests. Since the advent of 

programmed instruction and instructional technology, there 

have been a number of papers that have suggested a 

reappraisal of measurement theory and practice. Criterion-

referenced tests in preference to norm-referenced tests 

are currently being recommended by authorities in the 

field of programmed instruction. In the following section, 

the two types of tests will be discussed as a basis for 

the type of evaluative instrument selected. 

Norm-referenced tests 

The development of noi»m-referenced tests is based 

on the assumption that there is a continuum of competence 

of students ranging from low to high proficiency in any 

academic area. Test scores serve as a basis for ranking 

the individuals with respect to test perfordnance. The 
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test score indicates the point along the continuum that 

a particular student performs (21), Norm-referenced 

measures answer the question of how viell an individual 

compares with others in the sample (22). 

Item analysis is generally used to select items 

to which individuals of varying proficiency levels 

respond differently and to reject items to which all 

students respond similarly. The distribution of scores 

on norm-referenced tests approximates a normal distribution, 

with scores clustering around a mean which is near the 

center of the range of scores (21). 

Criterion-referenced tests 

Criterion-referenced tests are based on the 

assunption that all students should attain competence at 

a specified level. Test scores indicate what the student 

has achieved in regard to a quality which has been 

specified. Most students are expected to attain or 

approach this standard. For this reason, the distribution 

of scores slopes upward sharply, with the highest point 

at the 100 per cent position on the base line (21). 

The behavioral objectives specify the level which 

students are expected to attain. Test scores assess the 

degree to which the student has attained the criterion 

performance (21). Glasser (23) stated that: 

the term 'criterion' when used in this 
way, does not necessarily refer to the 

X 
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final end-of-course behavior. The 
criterion may rather define one of many 
points along an achievement continuum 
which ranges from no proficiency to 
perfect performance (23:2), 

When we use criterion-referenced measures, we 

assess the student's achievement in terms of degree of 

competence without reference to performance of others, 

Zaccaria (2I|.) points out that the concern should be with 

the separate measurement of each and every objective. 

This means that if there are fifteen objectives, there 

should be fifteen separate scores. Zaccarria (2l|.:3) 

said, "I have been told by some of my colleagues that you 

cannot have short sub-tests of five or six questions because 

they will lack validity and reliability. I'm not sure that 

reliability and validity of the usual sense applies in this 

situation," 

The usual item analysis techniques are not appro

priate for criterion-referenced tests. Items to which all 

or most students respond correctly are desired in criterion-

referenced tests, whereas such items are rejected by the 

usual item analysis techniques. Items are selected to 

which the majority of students respond incorrectly prior 

to instruction and correctly at the end of instruction. 

Such items minimize differences among individuals within a 

group and maximize the differences between groups who 

have and have not received instruction (21), 

The achievement of students who are tested on a 

i 
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criterion-referenced test is expressed as (1) the gain in 

mastery from pre-to-posttesting, (2) the average level of 

mastery, and (3) the per cent of students attaining a 

perfect score (6), 

Preference of authorities 

Zaccaria and Olsen {2i\.) expressed their preference 

for criterion-referenced tests and described the ideal 

tests as 100/100. 

In a training situation the ideal is for 
every student to get zero on each question 
of the pretest before training, and for 
each student to answer every question 
correctly on the posttest. We should not 
be teaching students things that they 
already know and we should attempt to 
teach all students everything they should 
know. If this ideal training goal were 
completely reached, we would not have a 
normal curve of achievement scores. We 
would have everyone scoring 100 per cent 
on the final examination (2î .:213). 

As early as 1962 Silberman (25) used criterion-

referenced measures, presenting as his reason the fact 

that he was primarily interested in differences between 

students who had and had not taken his experimental program. 

Analysis of the criterion test items was 
concerned largely with the ability of the 
test to discriminate between students who 
had been trained with the geometry program 
and students who had not received the 
program. It was felt that this form of 
analysis was more appropriate to the evalu
ation of programmed instruction than the 
traditional item analysis techniques based 
on differences among students (25:9). 

In 1963 Glasser (23) expressed the concern of 

i 
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programmers for problems of measurement when he stated: 

In conclusion, the general point is this. 
Test development has been dominated by 
the particular requirements of predictive, 
correlational aptitude test 'theory'. 
Achievement and criterion measurement has 
attempted frequently to cast itself in 
this framework. However, many of us are 
beginning to recognize that the problems 
of assessing existing levels of competence 
and achievement and the conditions that 
produce them require some additional 
considerations (23:6). 

Summary 

Some individuals think that the only difference 

between the norm and criterion-referenced measure is in 

terms of the norm being measured on a relative basis and 

the criterion-referenced measure being scaled on an 

absolute basis. This, of course, is not true. Much more 

goes into the development of a criterion-referenced 

measure because in this case, an attempt is made to 

specifically identify the criterion behavior and show 

how well the individual can perform. In a norm-referenced 

system, the primary concern is with the individual 

differences and, as such, may throw away items which are 

either too easy or too difficult. 

Rationale for Type of Items Selected 

The objective test was selected on the basis that 

it does not lend itself to subjective scoring. The objective 

test also takes less time to administer and score. After 
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the decision of the type of test to construct, the author 

had to select the types of items to include. Ebel (26) 

classified objective items into two major types — supply 

and selection. The supply type include simple questions 

and completion, while the selection type includes true-

false, matching, multiple-choice, and modifications of 

these. The author chose multiple-choice and matching 

items on the basis of the following review of literature. 

Description of Items 

Multiple-choice items. The multiple-choice item 

consists of a stem and a number of possible responses, one 

of which is the best or correct answer. The item stem can 

be in the form of a direct question or an incomplete 

sentence (27). Any incorrect response is called a foil 

or a distractor (28). 

Both types of stems, the direct question and the 

incomplete sentence, are popular. Often the factor 

governing the choice of stem is the length of the test 

item. If a short, easily understood test item can be 

constructed from the direct question it is usually used. 

Ebel (26) recommends the direct question for a person 

inexperienced in constructing multiple-choice items. 

Matching items. Ahmann (28) states that the 

matching item in its simplest form consists of two lists 

of items and a set of instructions for matching each of 
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the items. Amy (29) refers to the list of answers as 

the response list and to the other list as the stimulus 

list. 

In some matching exercises the number of responses 

and stimuli are equal and each response can be used only 

once. This is referred to as perfect matching. An 

imperfect exercise can be constructed if the response list 

is longer than the stimulus list, if a response may be 

used more than once, or if an item in the stimulus list 

has more than one answer. An imperfect exercise reduces 

the possibility of guessing by elimination (28). 

Suggestions for Constructing 

Multiple-choice item. (1) The distractors should 

be plausible so that students who do not possess the 

knowledge demanded by the item will tend to select them 

rather than the correct ansv/er. If some of the distractors 

are implausible, the possibility of identifying the correct 

answer is greatly improved. Plausibility may be attained 

by making the distractors as familiar as the correct 

answer, as reasonable and natural as the correct answer, 

and homogenous in nature. (2) The length of the responses 

should not vary systematically with their correctness. 

Otherwise, students may learn that the long distractors 

are usually correct or vice versa (28). (3) The pattern 

of correct responses should not be the same. For instance. 

ri 
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the correct answers should not follow an order such as 

1* 2, 3> 1, 2, 3* etc, (30), (1̂.) The number of responses 

should be four or five if possible. (5) If the item 

requires a "best" answer then one and only one should 

clearly be the best. (6) The stem should include as 

much of the item as possible. This cuts down on the 

response time needed by students and usually improves the 

item. (7) Grammatical consistency should be maintained 

throughout the item. If the stem is an incomplete 

statement, then each response should be worded so that it 

is grammatically correct when it completes the statement (5). 

(8) The arrangement of responses should be uniform throughout 

the test (31). 

Matching item. (1) The response list and the 

stimulus list should be homogenous. Each list should be 

confined to one concept or one type of subject. If the 

list is heterogeneous, students can eliminate more 

easily (28). (2) An imperfect matching exercise should 

always be used to eliminate guessing. (3) Short response 

lists are more satisfactory than long ones. Amy (29) 

recommends five to seven responses. (i|) An item in the 

stimulus list should not have more than three answers 

because this makes scoring more difficult. (5) The items 

in the response list.should be arranged in alphabetic or 

other logical order such as least amount to most amount. 

(6) Arabic numbers or capital letters should be used to 

X 
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label the response list because lower case letters are 

easily confused if they are carelessly written. (7) The 

response list and stimulus list should be given descriptive 

labels because this insures homogeneity of each list (29). 

(8) The basis on which the matching of responses and 

stimulus should be indicated clearly (28). 

Advantages and Limitations 

Multiple-choice item. The advantages of the 

multiple-choice item are much more impressive than the 

limitations. Versatility is the most important feature of 

the item. It can be used to test recognition as well as !, 

the higher mental processes of application, analytical J 

thinking, and evaluation (31). Hoover (27) points out i 

that the multiple-choice item seems to lend itself to the £ 

problem-solving situation better than other objective 

type test items. The multiple-choice item presents the 

student with problems in which he has to weigh the 

relative merits of the various solutions — the tasks he 

performs are much like those he must undertake in daily 

life (32). The possibility of guessing is greatly 

reduced. Most students are familiar with them. They can 

be scored with an inflexible key and can be scored by 

machine (29) • 

Multiple-choice items are not , of course, the 

panacea to t e s t i n g . They do have l imi t a t ions . Perhaps 
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the biggest limitation lies in the fact that they are 

difficult to construct. Suitable and plausible distractors 

are hard to find. Travers (32:65) points out that 

"multiple-choice items do not seem to lend themselves to 

the measurement of creative abilities because the process 

of creation is fundamentally different from selecting a 

solution." It also has a limited value for measuring the 

ability of students to organize their ideas. Another 

limitation is the response time they require. A student 

can answer more true-false items than multiple-choice 

items in a given time length (28). Another disadvantage 

of the multiple-choice item is that it is usually space 

consuming (29). 

Matching item. Matching items are very useful 

because they can be adapted to almost any area of content. 

The major advantage in using matching items is that, 

unlike the multiple-choice, they are compact. The space 

required and the testing time per item is greatly reduced. 

They are especially good in testing the ability of students 

to recognize relationships (29). Ahmann (28:102) points 

out that "although it is not commonly done, matching 

items can be used to measure a pupil's ability to apply 

the information he has learned." 

The chief disadvantage is that the matching item 

requires even greater care than other forms if it is not 

to be rendered invalid by irrelevant clues, implausible 
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alternatives, and awlcward arrangement. Good items are 

difficult to build. In some cases homogeneous responses 

are extremely difficult to find (28). 

Development of Rating Scale 

Since the criterion-referenced test and the 

programmed instructional unit had hem construction as its 

subject-matter content, the author desired a device that 

would evaluate the actual performance of hemming a gannent. 

This need could be met by a rating scale. 

Definition and Purposes 

Klausmeier and Goodwin (33) defined a rating scale 

as a means for putting results of observations in numerical 

forms. Gage (3ii) says it is a recording instrument which 

is as sensitive and alert as a human olserver. Travers (35) 

says rating scales are not appraisal instruments in 

themselves but merely devices for recording appraisals 

that have already been made or for summarizing evidence 

that has already been collected. Amy (29) points out 

that not only do they include descriptions of different 

levels of quality, but the descriptions represent a 

continuum. The continuum shows gradations of quality 

from undesirable to desirable. 

Rating scales are quite flexible in their use. In 

short, they may be used to: (1) supplement information 
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gathered elsewhere, (2) provide the reader information 

luiobtainable elsewhere, (3) afford opportunity to sample 

actual materials through direct observation, and (l|) serve 

as a screening device (38). 

Criteria of Rating Scales 

Knowing the characteristics desirable in rating 

scales is an absolute must in developing good instruments. 

In the section that follows, the criteria of rating scales 

will be discussed on the basis of the characteristics 

which facilitate accurate scoring and the criteria for 

developing rating scales. 

Characteristics which Facilitate Accurate Scoring. 

(1) If two or more levels of each aspect of the object are 

described, accurate scoring will be facilitated (29). 

Consenus of authors says that a rating scale needs to have 

at least three levels sind no more than seven. Travers (35) 

says that the scale of points should be defined in terms 

of descriptions of identifiable behavior. The number of 

levels on the scale must be related to accuracy with which 

assessments can be made. (2) The scoring is again more 

accurate if vivid, mesmingful words are used to describe 

the different levels. (3) If provision is made for 

scoring each aspect separately, the accuracy of scoring 

will be increased. (i;) Scoring will be easier if the 

device is not so long as to be cumbersome. (5) If space 
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is provided for recording the total score, the scoring 

will be easier and more accurate (29). 

Criteria for Developing a Rating Scale. The 

following section will discuss five, overall, general 

traits of a good rating scale. They are: (1) objectivity, 

(2) reliability, (3) sensitivity, {k) validity, and 

(5) utility. 

Objectivity means that a rating scale will produce 

similar scores when used by different judges when rating 

the same object (29). Each trait should be defined in 

terms which will be meanin^^ful to the rater and will 

convey similar meanings to various persons using the 

scale (36). When describing the accuracy of a rating scale, 

it is expressed by means of the coefficient of objectivity. 

The higher the objectivity, the more meaningful are 

ratings based upon it (29). 

Reliability refers to the aspect that the instru

ment should yield the same values within limits of allowable 

error under the sane set of conditions. Reliability will 

increase when: (1) length of observation increases, 

(2) a clear definition of traits is given, (3) adequate 

sampling is used, (i|) normalized scores are used, and 

(5) number of judges is increased. 

The last three criteria are sensitivity, validity, 

and utility. In regard to sensitivity, the instrument 

should yield as fine a distinction as is usually made in 
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communicating about the object of investigation. Validity 

refers to the content which should be relcvent to the 

defined area of investigation. Utility refers to the 

ease of use of the instrument (33). 

Summary 

Evaluations must be made, and while it would be 

ideal for machines to do the evaluating, this is highly 

improbable. The machine would at least be objective and 

xinbiased. However, by the use of an "a;:reed-upon" set of 

criteria beforehand, competent judges can be guided to 

maka less whinsical and unbiased evaluations. 



CHAPTER III 

PROCEDURES AND TREATMENT OF DATA 

Preparation of the Hem Construction 

Self-Instructional Program 

Definition of the Target Population 

As a first step in the development of the program 

the author defined the target population for whom the 

program was planned. The following definitions were made; 

1. The student is in the beginning clothing construction 

course at Texas Technological College. 

2. The student loiovjs how to use the sewing machine. 

3. The student may or may not have had previous sewing 

experience. 

i|.. The student has not perfected the skill of hemming a 

garment. 

Statement of Objectives 

Researchers have pointed out the importance of 

first writing a set of objectives that state what the 

student should be able to do when he has completed the 

program. This was the second step undertaken by the author. 

The objectives of the hem construction program served two 

purposes: (1) they guided the programmer in the develop

ment of the program, and (2) they were useful in determining 
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how much the student learned from the program (Appendix A). 

Bloom's (37) classifications of the cognitive 

domain were used so the progiammed instruction would teach 

at the higher levels. The author used Mager's approach 

to writing instructional objectives. He believes that 

three basic steps must be talcen to prepare specific 

objectives. These are: 

1. Identify specifically the kind of pupil 
behavior which is acceptable as evidence 
that he has achieved the objective in 
question. 

2. Describe the important conditions which 
influence pupil behavior. In other words 
any support provided the pupil or any 
restrictions placed upon him when he 
must demonstrate his competence should be 
mentioned. 

3. Specify the criteria of acceptable 
performance by describing at least the 
lower limit of such performance (38:12). 

Development of Data-Gathering Instruments 

After the objectives for the hem construction self-

instructional program had been devised, the task of 

objective evaluation became a major problem. Since this 

was a comparative study of the prograjmmed instructional 

teaching method and the conventional teaching method, it 

was essential that evaluation be based upon the reasoned 

analysis of sound data. Three data-gathering instruments 

were used in this study. They x̂ ere a criterion-referenced 

objective test, a hem rating device, and a student 

information form. 
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Criterion Test. Experts in the field of prograimned 

instruction point out the importance of developing a 

criterion-referenced test which measures the degree to 

which a student has attained the behavioral objectives. 

This was the third step the author undertook. Using the 

objectives as the foundation the author developed an 

objective test consisting of multiple-choice and matching 

items, based on the review of literature which revealed 

the advantages of these items over other objective items. 

A total of thirty-one multiple-choice items with four 

responses each and five matching items comprised the 

objective test (Appendix B). 

Rating Scale. A rating device on hems was then 

constructed so that subjective evaluation of the end 

product could be diminished, and because the author 

desired a device which would evaluate the actual perfor

mance of hemning a garment. The hem rating scale 

(Appendix C) v/as formulated by making three levels of 

descriptions for each aspect about the hem, with a 

numerical scale of one through three arranged horizontally 

above the three descriptions. The level of desirability 

of the hem construction began with "poor" at the left 

and progressed to "excellent" at the right. A total of 

fifteen items comprised the rating scale. 

Student Information Form. A student information 

form was then developed. It served the purpose of 
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collecting biographical data such as age, niomber of 

garments constructed prior to the study, years in ij.-H, 

and years enrolled in high school homemaking (Appendix D). 

Vriting the Frames 

When the instructional objectives and the criterion 

examination were prepared, the author began writing frames. 

After reviewing the programming techniques, the author 

selected the constructed-response, linear programming 

technique because it was thought to be the easiest technique 

for a beginning programmer. The author presented infor

mation in small units in which key or important, words were 

partially or completely missing. Students were guided to 

fill these in. The object of each of the frames was to 

lead the student to make a response to the information 

presented in the frame. The construction of the frame was 

deterrjined by the specific response desired. The technique 

knovm as cueing was used to induce the student to make 

the correct response. Such cues as cartoons, diagrams, 

examples, and underlined words v;ere used. Some frames 

were copy frames where the student copied v/ords from the 

information presented for the response. The number of 

cues was gradually decreased until the student could 

respond independently. Practice was given so that the 

student would increase his mastery of the subject. Lack 

of sufficient practice could result in students' working 
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the program easily and not performing accurately on the 

final test. 

Because of the restrictions that a linear program 

presents, it is sometimes necessary to provide supple

mentary or reference material to accompany the program. 

In this particular program this need was met through a 

panel box which contained hem samples of the different 

finishes and stitches. The students were referred to 

this panel box at different intervals in the program. 

Individual Testing During Development 

An index card, five inches by eight inches, v:as 

used for each frame. The programmed materials, Step-by-

Step (i|) were used as a guide for programming the 

information. In order to be certain that the information 

being prograrr-:ed was correct according to authorities on 

hemming, the author used the follov/ing books for reference 

during the development of the program: 

1. Clothing for Moderns (39) 

2. Coats and Clark's Sewing Book (lj.0) 

3. Unit Method of Clothing Construction (lj.1) 

1;. Clothing Assistant (li2). 

V/hen the first draft was developed, the program 

was presented to two programming specialists and two clothing 

specialists. One of the programming specialists had written 

a programmed instructional -unit consisting of 5l8 frames 
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for the United States Air Force, and the other one had 

written a programmed instruction in clothing for a 

government project (I4.). One of the clothing specialists 

had her Doctoral Degree in clothing, and one had her 

Master's Degree in clothing and had taught in college 

for six years. Revisions were then made on the basis of 

their suggestions. 

The procraii was then ready for the preliminary 

testing. The first step was to talk-through the program 

with three students from the target population who under

stood that they should be critical and explain the content 

to the author in their ov:n words. Revisions were then 

made. At the next talk-through, the author used two 

friends, one with a college degree in sociology and one 

with two years of college vjith a major in business, and 

neither v:ith any previous sewing experience. These people 

were used because the author did not feel that the students 

were being critical enough. The program was again revised, 

and another talk-through with three more students from 

the target population was done. The revised program was 

given to four more students who worked through the frames 

and wrote their response with no assistance from the author. 

The author then evaluated the program by determining what 

caused the students to err and how to eliminate the cause. 

Another-revision was made, and the revised program was 

given to five more students. Since the first work-through 

i 

I 



47 

yielded 96 per cent correct responses, and the second work-

through yielded 97 per cent, the two program specialists 

recommended that only two work-throughs be done instead of 

the usual three. 

Format 

After the last program revision, the frames were 

typed on stencils and mimeographed on bond paper. A solid 

black line was used to separate each frame. The answer to 

the frame was placed on the right side of the paper, and a 

slider, eleven inches by two inches, cut from white construc

tion paper, was used to cover the answers while the student 

was reading each frame. The program was stapled together. 

Forty programs were assembled in this manner (Appendix E). 

Field Testing of the Program 

Once the program had been assembled, it was ready 

for the field testing. The purposes of the field test were: 

(1) to determine whether there was an adequate number of 

practice frames to insure mastery of the subject content, 

and (2) to determine if students could learn a skill as well 

by use of the program as by the conventional method. The 

experimental design for the study was patterned after the 

Pretest-Posttest Control Experimental Design as described 

by Hall (43:^9) in Research Handbook for Home Economics 

Education. 

i 
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Source of Sub.jects 

The experimental population consisted of fifty-six 

female students enrolled in Clothing and Textiles I31 at 

Texas Technological College during the spring semester of 

the 1968-1969 academic year. The subjects were considered 

representative of the total population enrolled in all sec

tions of Clothing and Textiles I31 on the basis that they 

were assigned randomly to various sections of the course 

during registration for the spring semester. To determine 

if the experimental classes were equated in regard to stu

dent's achievement and sewing background, the following data 

were collected: 

overall college grade point average 

chronological age 

educational level attained 

number of garments constructed prior to this study 

number of years in 4-H 

number of years in high school homemaking 

Four beginning college clothing construction sections 

at Texas Technological College v;ere used for the study. Two 

sections totaling thirty-two students were used for the ex

perimental group, and two sections totaling twenty-four stu

dents were used for the control group. The experimental 

group was taught by the programmed method while the control 

group was taught by the conventional method. One teacher, 

who had been a member of the Clothing and Textiles Department 
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for six years, taught both control sections to eliminate 

the possibility of a teacher variable. 

One section of the experimental group and one sec

tion of the control group had class scheduled during the 

mornings of Monday, Wednesday, and Friday. The remaining 

section of the control group had class scheduled in the 

afternoons of Monday, Wednesday, and Friday. The other sec* 

tion of the experimental group met in the mornings of Tues

day and Thursday. Each section met for five hours a week. 

Collection of Data 

In order to determine the equality of the groups 

the criterion-referenced test (Appendix B) was administered 

to the experimental group and to the control group as a 

pretest. Biographical data were obtained through the 

administration of the student information form (Appendix D) 

as well as academic data obtained by the author from the 

college records. Table 1 shows the results of the student 

t test to determine any significant differences between 

the two groups. 

The mean for each variable in both groups indicated 

that there were no apparent differences between the 

experimental and control groups with regard to pretest 

scores, certain demographic variables, and previous sewing 

experience. 

i 

k 



TABLE 1 

T TEST SUMMARY TABLE TO DETERMINE 
EQUALITY OF GROUPS 

50 

Variable 

*retest 

iQllege Grade 
Point Average 

ge of Subjects 

ducational Level 

umber of Garments 
Constructed Prior 
To Study 

ears in 4-H 

ears in High School 
Homemaking 

Experimental 
Group 

Mean 

Control 
Group 

Mean 
T-
Test 

Level 
of 
Sig. 

18.65 

2.562 

18.83 

2.250 

.201 

.942 

NS 

2.52 

20.21 
« 

1.50 

15.71 

.125 

2.48 

19.33 

1.62 

16.87 

.812 

.273 

1.498 

.567 

.695 

1.485 

NS 

NS 

NS 

NS 

NS i 
NS 

1 -
2 -

l-.l 
1 year of college 
2 years of college 
years of college 
years of college 

Hie control group learned to hem a garment by the 

egular conventional teaching method, while the experimental 

roup used the hem construction self-instructional program. 

The respective professors of the sections were per-

itted to be present when students learned to hem a garment 

f the programmed method. Whenever a student asked a ques-

Lon, she was referred back to the program. No additional 
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help or assignments were given. The testing was conducted 

during the regular class meeting time. One student was 

seated at each desk. The room was arranged in the same man

ner as for a regular class meeting. The panel box was kept 

on a supply table near the center of the room for the stu

dents to examine the hem samples as needed. 

The subjects in all four sections were given a week 

to learn how to hem a garment and to hem the garment which 

they were constructing as a required class project. The 

experimental group was allowed to use the programmed in

structional unit while they were hemming their garment, but 

the programmed unit could not be taken out of the classroom. 

When all garments had been turned in, the posttest 

was given. The garments v/ere all numbered, placed in a 

clothing and textiles office, and five Judges were given a 

week to rate each hem at their convenience. The five Judges 

were made up of three Clothing and Textiles professors and 

two Clothing and Textiles graduate students who had served 

as Teaching Assistants. 

Treatment of Data 

Complete data were obtained for fifty-six subjects. 

Results of all data gathering instruments and college grade 

point average obtained on the subjects were punched on IBM 

cards and processed through the 360 computer. 
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The atudent t test was used to determine differences 

between the two groups. The student t test (i|lj.), a program 

adapted to the 360 computer by Charles Burdsal, was computed 

between the experimental group and the control group. The 

processed data furnished descriptive statistics, that is, 

mean, mean square, standard deviation, and standard error 

of measurement. The student t test is basically interested 

in whether or not the difference between two statistics is 

a real difference or if it is merely a chance variation ikS). 

"Table III" of Downie (14.5:298) was entered to determine the 

significance of the obtained data. For the program data 

the student t test with a level of confidence at the ,05 

level of significance was used. 

Analysis of Variance was used to determine the 

reliability of the five judges. The processed data furnished 

the sum of squares, degrees of freedom, mean square, and 

the F Ratio. "Table F" in Arkin and Colton (1|.7;125) was 

entered to determine the level of significance. 

The Pearson product-moment coefficient of corre

lation was used to test relationships. The Pearson product-

moment coefficient of correlation (r) (1|.7), another program 

adapted to the 3^0 computer by Charles Burdsal, was 

computed for the experimental group and the control group 

and for the two groups combined. The program gave the means 

and standard deviations, and the correlation matrix. 

i 

^ 
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The analysis and interpretation of data derived 

from the statistical treatments will be discussed in the 

following chapter. 

1 



CHAPTER IV 

ANALYSIS AND INTERPRETATION OF DATA 

In this study, data were derived from the students 

enrolled in four of the eight sections of Clothing and Tex

tiles 131 at Texas Technological College during the spring 

semester of 1968-69. Through the effects of absences and 

the elimination of students who had incomplete biographical 

information or who had not taken the pretest or posttest, 

the number of students was reduced from the original sixty-

eight to fifty-six, leaving thirty-two students in the experi 

mental group and twenty-four students in the control group. 

The sample of the study was treated statistically as 

two groups: (1) the experimental group, composed of two sec

tions of Clothing and Textiles 131, with a total of thirty-

two students, and (2) the control group, composed of two sec

tions of Clothing and Textiles 131* with a total of twenty-

four students. The data were treated to provide interpre

tation for the two groups within the study, with no attempt 

made to give interpretations with respect to individuals. 

Interpretation of the data was made with two prin

cipal factors in mind. Firstly, the comparison of the 

program-taught sections and the teacher-taught sections was 

of primary concern. Secondly, the appraisal of the hem 

construction self-instructional unit, written by the author. 

was also of concern. 

5k 
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Appraisal of the Hem Construction 

Self-Instructional Program 

A self-instructional program is tested with students 

•cm the target population so that the program may be eval-

ted from the standpoint of error rate. Students are given 

y tests which accompany the program to measure the attain-

nt of the objectives of the program. 

Ihirty-two students were in the program-taught sec-

ons. Errors on frames were recorded by the students and 

9cked by the author. A time record of the program was 

corded by the students at the beginning and completion 

the program. 

TOT and Time Rate 

The mean error rate for the thirty-two students was 

'9 percent. Table 2. 

TABLE 2 

MEAN ERROR RATE FOR THE EXPERIMENTAL GROUP 
IN THE HEM CONSTRUCTION PROGRAM 

Frames Errors 

ber 
N X Number 
of Frames Number (Error Rate) 

09 3488 

N = 32 students 

132 3.79 
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The error range was from 0 to 9.08 percent. An error rate 

of from 5 to 10 pero2nt or less is generally considered ac

ceptable for a self-instructional program. 

The mean time required for completion of the program 

was 110 minutes, or 1 hour, 50 minutes. The range of time 

was 1 hour, I5 minutes to 2 hours, 30 minutes. 

Errors on the Posttest 

While the theoretical range of scores on the post-

test was 0 to 36, the actual range on the posttest for the 

experimental group was 25 to 36. The mean score on the 

posttest for the experimental group was 3O.06. 

Most experts in the field of programmed instruction 

feel that ninety per cent of the students should ansv/er 

ninety per cent of the test items correctly, expressed as 

90/90. The program in the study revealed that 84.5 per 

cent of the items were answered correctly on the posttest. 

The test was designed to measure five levels of learning 

in the cognitive domain. Table 3 shows the breakdown of 

the items and levels of learning. When the author analyzed 

the posttest, it was found that the items missed most fre

quently were at the analytical level, a fact which revealed 

that the program v̂ as not teaching effectively at that level. 

On the basis of this analysis, the author revised the self-

instructional unit by adding more practice frames at the 

analytical level. The revised hem construction self-

instructional program is in Appendix E. 
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TABLE 3 

PERCENTAGE OF TEST ITEMS AT DIFFERENT 
LEVELS OF LEARNING 

Test Item Numbers 

1, 5, 9, 10, 16, 18, 
21, 22, 23, 28 

2, 4, 13, 14, 17, 
19, 29, 31 

3, 12, 15, 24 

6, 7, 8, 11, 20, 25, 
30, 32, 33, 34, 35, 

27 

1 

. 26 
36 

Tes 

Level of Learning 
Cognitive Domain 

Knowledge 

Comprehension 

Application 

Analytical 

Evaluation 

t of Hypotheses 

% of Total 
Test Items 

27.77 

22.22 

11.11 

36.11 

2.79 

T Test 

The hypotheses for the study were stated as null 

hypotheses. The first two hypotheses referred to the sig

nificant differences between the experimental group and 

the control group. The IBM 36O computer used the two-

tailed student t̂  test to determine any significant differ

ences, with predetermined significance at the .05 and .01 

levels. Table 4 presents the differences between the mean 

scores of the two groups on the posttest and the hem rating 

scale. 
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TABLE 4 

T-TEST SUMMARY TABLE TO 
DETERMINE DIFFERENCES 

Experimental Control 
Group Group «p- Level 

Variable Mean Mean Test of Sig 

Posttest 30.06 25.41 5.492 .01 

Hem Rating-Scale 32.19 33.06 .50O NS 

Hypothesis 1 stated that there is no significant 

difference between the mean scores on the posttest of the 

experimental group and the control group- Hypothesis 1 was 

rejected. In Table 4 it can be seen that differences on 

the posttest between the experimental group and the control 

group were highly significant in favor of the experimental 

group. The author must point out that the posttest and the 

hem construction self-instructional unit were developed on 

the basis of the instructional objectives on which the pro

grammed instruction was based. The teacher of the control 

group was given a list of the objectives and the table of 

contents of the programmed unit. 

Hypothesis 2 stated that there is no significant 

difference between the mean scores on the hem rating scale 

of the experimental group and the control group. Hypothe

sis 2 was accepted. There was no significant difference 

between the two groups as shown in Table 4. 
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The rejection and acceptance of the first and 

second null hypotheses, respectively, indicate that al

though the experimental group performed significantly higher 

on the posttest than the control group, the actual perform

ance and skill of hemming a garment revealed no significant 

difference. The acceptance of the second null hypothesis 

does not warrant rejection of the programmed method for 

teaching the skill of hem construction because the skill, 

as measured by the hem rating scale, is developed over a 

period of time and because the performance of the experi

mental group was comparable to that of the control group. 

The skill of hemming a garment is in the psychomotor domain 

whereas the mental knowledge, as measured by the posttest 

and taught by the program, is in the cognitive domain. 

Analysis of Variance 

Hypothesis 3 stated that there is no significant 

difference between the ratings of the five Judges. To test 

Hypothesis 3 the IBM 360 computer used the One-Way Analysis 

of Variance Program to determine the F Test Variance. 

After computation of the F variance, "Table F" in Arkin and 

Colton (47:125) was entered to determine the level of sig

nificance. Table 5 was compiled to show the results of the 

Analysis of Variance. 
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TABLE 5 

ANALYSIS OF VARIANCE TO DETERMINE 
INTERRATER RELIABILITY 

Between 
Groups 

Within 
Groups 

Total 

Sum of 
Squares 

124.2635 

7651.0820 

7775.3437 

DF 

4 

275 

279 

Mean 
Square 

31.0659 

27.8221 

F 
Ratio 

1.1166 

Lev. of 
Sig. 

NS 

.01 = 3.38 

.05 = 2.40 
» 

Hypothesis 3 was accepted. The F Ratio was not sig

nificant which implied that the variance was the same in the 

ratings by the five Judges. The five Judges had inter-

reliability. 

Pearson Product-Moment Coefficient 
of Correlation 

Each of the last six hypotheses referred to the 

relationship between two different variables specified by 

the null hypotheses. A correlation matrix based on Pear

son's (r) was formed to ascertain the relationships that 

existed between the two specified variables. The table 

"Values of r for Different Levels of Significance," in 

Downie (45:306) was entered with 54, which was the number 

of subjects, minus two degrees of freedom; and, by inter

polation, .271 was established for the .05 level of 
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significance and .345 was established for the .01 level of 

significance. 

Hypothesis 4 stated that there is no significant re

lationship between the mean scores on the rating scale and 

mean scores made on the posttest. Hypothesis 4 was accepted 

Table 6 presents the relationship between the combined mean 

scores of the experimental and the control groups on the hem 

rating scale, as rated by each of the five Judges, and the 

combined mean scores of the posttest of both groups. 

TABLE 6 

CORRELATION OF THE MEAN SCORES ON THE POSTTEST OF 
THE EXPERIMENTAL AND CONTROL GROUPS COMBINED 

AND THE RATINGS BY THE FIVE JUDGES 

Judge r Level of Significance 

1 .130 NS 

2 .034 NS 

3 .061 NS 

4 .191 NS 

5 .194 NS 

Hypothesis 5 stated that there is no significant 

relationship between the mean scores on the hem rating scale 

and the number of garments constructed prior to the study. 

Table 7 presents the reTationship between the combined mean 

scores of the experimental group and the control group on 

the hem rating scale, as rated by each of the five Judges, 
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and the mean number of garments constructed prior to the 

atudy. The fifth null hypothesis was accepted because 

the ratings of only two of the five judges were significant. 

TABLE 7 

CORRELATION OF THE MEAN NUMBER OF GARMENTS 
CONSTRUCTED PRIOR TO THE STUDY OF THE 
COMBINED EXPERIMENTAL AND CONTROL 

GRDUPS AND THE RATINGS BY 
THE FIVE JUDGES 

Judge r Level of Significance 

1 .200 NS 

2 .362 .01 

3 .2l].8 N S 

4 .275 .05 

5 .270 NS 

Hypothesis 6,7,8,9: The sixth, seventh, eighth, 

and ninth hypotheses referred to the significant relation

ship between the mean scores on the posttest and the 

number of garments constructed prior to the study, college 

grade point average, age, and educational level, respec

tively. Table 8 shows a summation of these relationships. 

The sixth, seventh, eighth, and ninth null 

hypotheses were accepted for this study because no signi

ficant relationships were found between the mean scores 

on the posttest and the specified variables. 
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TABLE 8 

CORRELATION BETWEEN SCORES ON THE POSTTEST 
AND CERTAIN VARIABLES 

Variable 

Number of Garments 
Constructed Prior 
to Study 

College Grade 
Point Average 

Age of Student 

Educational Level 

,051 

.077 

.106 

.015 

Level of Significance 

NS 

NS 

NS 

NS 

Other Findings 

In studying the correlations between variables 

several interesting relationships were found. In Table 9 

the relationship between selected variables is given. 

TABLE 9 

CORRELATION BETWEEN COLLEGE GRADE POINT AVERAGE 
AND SELECTED VARIABLES FOR EXPERIMENTAL 

AND CONTROL GROUP 

Variable 

Experimental Group 

Level of 
r Sig. 

Control Group 

Level of 
Sig. 

Pretest 

Posttest 

.313 

.150 

.05 

NS 

264 

100 

NS 

NS 

It is interesting to note that the mean scores on 
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the pretest of the experimental group and college grade 

point average showed a relationship at the .05 level, while 

the posttest scores showed no relationship for either group. 

Since college grade point average and pretest scores 

revealed a relationship at the .05 level for the experimental 

group and revealed no relationship between college grade 

point average and posttest scores for the experimental group, 

the hem construction self-instructional program could pos

sibly be used effectively v̂ ith all students regardless of 

their grade point average. Further testing and analysis of 

this would need to be done, however. 

The ratings of the five Judges were studied to see 

if any relationship existed between the ratings and the num

ber of years in high school homemaking and the number of 

years in 4-H. Tables 10 and 11 present the relationships. 

TABLE 10 

CORRELATION OF THE NUI4BER OF YEARS OF HOMEMAKING IN 
HIGH SCHOOL OF THE COMBINED EXPERIMENTAL AND 

CONTROL GROUPS AITO THE RATINGS BY 
THE FIVE JUDGES 

Judge r Level of Significance 

1 .143 NS 

2 .204 NS 

3 .221 NS 

4 .144 NS 

5 .248 NS 
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TABLE 11 

CORRELATION OF THE NUMBER OF YEARS IN 4-H OF THE 
COMBINED EXPERIMENTAL AND CONTROL GROUPS 

AND THE RATINGS BY THE FIVE JUDGES 

Judge r Level of Significance 

1 

2 

3 

4 

5 

.123 

.002 

.127 

.115 

.046 

NS 

NS 

NS 

NS 

NS 

In the following chapter the findings have been 

summarized, conclusions have been drawn, and recommendations 

for further research have been made. 



CHAPTER V 

SUM1*IARY, CONCLUSIONS, AND RECOMMENDATIONS 

FOR FURTHER RESEARCH 

The purpose of this chapter is to summarize the 

study, to report the conclusions which appeared to be Justi

fied as a result of the analysis of data derived from this 

experimental study. Recommendations for further research 

in the area of programmed instruction in clothing and tex

tiles are made based upon the findings. 

Summary of the Study 

The primary problem of this study was to determine 

if the skill of hem construction could be taught effectively 

by the programmed instructional method. Secondary problems 

involved: (1) developing and appraising the hem construc

tion self-instructional program, (2) developing a criterion-

referenced test to accompany the program to measure the at

tainment of the objectives in the cognitive domain, (3) 

developing and appraising a hem rating scale to measure the 

attainment of the objectives in the psychomotor domain, and 

(4) determining the relationship of scores on the rating-

scale and posttest and other variables concerning the abil

ity and background of the subjects. 

It was hypothesized that there would be no signifi

cant differences between scores made on the posttest and 

66 
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rating scale by subjects in the experimental group and 

those made by subjects in the control group. It was also 

hypothesized that there would be no significant difference 

between the ratings by the five Judges. Other null hypoth

eses were concerned with the correlation of scores on the 

posttest and the hem rating scale and other variables of 

the subjects. 

The study was limited to fifty-six students en

rolled in Clothing and Textiles I31 in the Home Economics 

Department at Texas Technological College during the spring 

semester of I968-69. During registration, students were as

signed at random to one of the two groups, referred to as 

the experimental group and the control group. 

The data for the study were secured through the 

administration of three instruments; the Criterion-

Referenced Test, a Student Information Form, and a Hem 

Rating Scale. The first instrument, used as a pretest and 

posttest, and the second instrument were responded to by 

the subjects in the experimental group and control group. 

For the use of the third instrument, each subject in both 

groups hemmed a garment that was rated by five Judges. 

A total of fifteen variables, consisting of scores 

from the three data-collecting instruments were computed 

to test significant differences between the variables using 

the student t̂  test and correlated by using the Pearson 

product-moment coefficient of correlation. Both of these 
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programs accepted the raw data and computed means, standard 

deviations, and either the significant differences or the 

correlation matrix, according to the program used. Analysis 

of variance was used to determine Interrater reliability. 

Findings of the Study 

Findings from analysis of the data were as follows; 

1. There was a significant difference at the .001 level 

in favor of the experimental group between the ex

perimental group and the control group on the posttest 

scores. 

2. There was no significant difference at the .05 level or 

less between the experimental group and the control 

group on the hem rating scale scores; however, the 

experimental group performed comparable to the control 

group -

3. The five Judges had interrater reliability; there was 

little or no variance between the ratings of the five 

Judges. 

4. The relationship between the mean scores made by sub

jects in the experimental and control groups on the 

hem rating scale and posttest was not significant at 

the .05 level or less. 

5. The relationship between the mean scores made by sub

jects in the experimental and control groups on the hem 

rating scale and n\imber of garments constructed prior 
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to the study was not significant at the .05 level or 

less. 

6. There was no significant relationship at the .05 level 

or less between the mean scores made by subjects in the 

experimental and control groups on the posttest and the 

number of garments constructed prior to the study. 

7. ^ e relationship between the mean scores made by sub

jects in the experimental and control groups on the post-

test and college grade point average was not significant 

at the .05 level or less. 

8. There was no significant relationship at the .05 level 

or less betv:een the mean scores made by subjects in the 

experimental and control groups on the posttest and 

age. 

9. There was no significant relationship at the .05 level 

or less betv;een the mean scores made by subjects in the 

experimental and control group on the posttest and 

educational level. 

10. College grade point average and pretest scores for the 

experimental group was significant at the .05 level, 

whereas college grade point average and posttest scores 

of the experimental group was not significant. 

11. The number of years of high school homemaking taken by 

subjects in the experimental and control groups and the 

ratings of the five Judges were not significant at the 

.05 level or less. 
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12. The number of years in 4"H taken by subjects in the 

experimental and control groups and the ratings of the 

five judges were not significant at the .05 level or 

less. 

Conclusions from the Study 

It was recognized that this experimental study 

could make no more than a relatively small contribution to 

the broad field of programming a skill in the clothing 

area. The data obtained from this study were confined to 

the small segment of teaching the skill of hem construction. 

Based upon the findings of the study, the following 

conclusions were drawn: 

1. Since there was a highly significsmt difference between 

the mean scores on the posttest made by the experimental 

group and the control group in favor of the experimental 

group, it is concluded that the hem construction self-

instructional program is an effective method of 

teaching the skill of hemming. 

2. The hem rating scale is an effective device for evalu

ating the hems of garments as there was little or no 

variance between the ratings of the five judges. 

3. The criterion test and the hem rating scale employed 

in the study seemed to measure a particular aspect of 

student attainment of the objectives, and both are 

needed in a study of teaching a clothing construction 
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skill, 

4. Although college grade point average had no significant 

correlation with scores on the posttest, the fact that 

college grade point average and pretest scores of the 

experimental group did correlate at the .05 level has 

increased consequential meaning of the study. This 

evidence could imply that the superior performance of 

the experimental group on the posttest was not directly 

dependent upon the grade point average of the student. 

Consequently, it can be conjectured that the hem 

construction self-instructional program involves logical 

steps that can be learned and facilitated by the acqui

sition of important educational goals without profound 

reliance upon the aptitude of the student. 

Recommendations 

This experimental study that has compared the 

conventional lecture-demonstration and the programmed 

instructional method of teaching the skill of hem construction 

has direct implications for strengthening the development 

of individualized instruction in the field of clothing and 

textiles. Some suggested recommendations for the future 

are as follows; 

1. A similar study in the clothing industry could reveal 

useful information for the training of power sewing 

machine operators and of alteration employees. 
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2. The revised hem construction self-Instructional program 

should be tested with an adult group. (This is in 

process by the author). 

3. The revised hem construction self-instructional program 

should be tested in the clothing phase of the wage-

earning aspect of high school homemaking. 

4. The revised hem construction self-instructional program 

should be tested in a regular classroom situation, 

whereby the students could use it as a textbook and 

take it out of the classroom. 

5. The revised hem construction self-instructional program 

should be used along with a single loop concept film 

on hem construction and compared with a control group 

who learns to hem a garment by the conventional lecture-

demonstration method. 

6. The revised hem construction self-instructional program 

should be tested with another beginning college clothing 

construction class, and an item analysis done on the 

criterion test in order to gain a better understanding 

of the effectiveness of the individual test items. 
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APPENDIX A 

OBJECTIVES FOR THE HEM CONSTRUCTION 

SELP-INSTRUCTIONAL PROGRAM 

A. Marking the Hemline 

1. Given a list of alternatives select the definition 
of hemline. 

2. Distinguish between correct and incorrect posture 
by selecting the characteristics of correct 
posture from a list of alternatives. 

3- Prom a list of alternatives identify the causes 
of pins marking the hemline not being parallel to 
the floor. 

l\.. From a response list select where the pins that 
mark the hemline should be placed. 

B. Pinning up the Hem 

1. Prom a response list identify the correct treat
ment of seams in the hem area. 

2. Given a list of alternatives determine where and 
why the pins should be placed halfway between the 
fold and upper edge. 

3* Compare how pressing and ironing are different by 
selecting the principle of pressing from a list 
of alternatives. 

1|., Given a response list identify the reasons that 
a student's fabric was stretched while pressing, 

C. Determining Hem Width 

1. Given a response list select how wide a medium 
hem width is. 

2. Given a list of alternatives select what determines 
the hem width. 

3. Given a response list select the appropriate hem 
width for a given fabric. 

1|.. Prom a response list select where the cut edge of 
a hem should be in relation to the hemline. 

D. Manipulating Excess Fullness 

1, Prom a response list identify the methods to use 
on shrinkable fabrics when the cut edge of the 
hem is wider than the garment. 

2, Given a response list distinguish between incorrect 
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and correct ease stitching when manipulating 
excess fullness. 

3. Prom a list of alternatives use the principles 
of manipulating excess fullness by selecting 
the appropriate technique for a given fabric. 

4* Given a list of alternatives determine where 
the paper is to be placed when shrinking out 
excess fullness. 

5- Given a response list determine why the paper 
is used when shrinking excess fullness. 

E. Determining Hem Finish 

1. From a response list identify the factors that 
determine the choice of hem finish. 

2. Given five fabric samples select the best finish 
for each. 

F. Hemming Principles 

1. Given a list of alternatives identify Flat Hemming. 
2. Given a list of alternatives determine why there 

were puckers on the outside of garment along the 
hem edge. 

3. Given a response list select where a thread 
length should be finished. 

4. Given a response list select how far apart hem 
stitches should be. 

G. Hemming Stitches 

1. Given a hem sample identify the hem stitch used. 
2. Given a response list select the hem stitch that 

should be used on a given fabric and finish, 
3. Given a response list state if the hem stitch 

chosen was correct for the fabric and finish. 
I]., Given a response list state what would have 

improved the choice of finish and/or hem stitch. 
5. Given a response list rate a hem sample. 
6. Hem a garment with little or no assistance from 

the teacher. 

H. Altering a Hem 

1. Given a response list select the symbol used for 
shortening a garment. 

2- Given a response list select where the pin to 
mark the new hemline should be in relation to the 
.old hemline. 

3. Given a response list select what should have been 
done when a student had hemmed a garment and found 
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she did not know what to do with the lining. 
i|.. Given a response list select how the old crease 

line should be treated when altering a garment. 
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APPENDIX B 

HEM CONSTRUCTION TEST 

DIRECTIONS; For each of the following questions, select 
from the four responses the correct answer. Blacken the 
corresponding number on your answer sheet. 

1. The hemline is a: 

3. 

1. 
2. 
3. 
4. 

line of stitching 1/2 inch from cut edge 
line of stitching 1/4 inch from cut edge 
line on which the hem is folded 
cut edge of a hem 

2. The person whose hem is being marked should stand with: 

arms down, head up, hips tucked under 
arms down, head up, hips out 
arms out, head down, hips tucked under 
arms out, head up, hips tucked under 

1. 
2. 
3. 
4. arms o 

When Mary's partner had finished marking her hem, the 
pins were not parallel to the floor. This was caused 
by: 

1. Mary's fitting problems 
2. fitter using pins instead of chalk 
3. fitter moving around the garment as she pinned 
4. Mary turning as the fitter pinned 

4. Pins or chalk that mark the hemline should be; 

1. 
2. 
3. 
4. 

equal 
equal 
equal 
equal 

distance 
distsince 
distance 
di s t anc e 

from the 
apart 
from the 
from the 

floor 

fold 
waistband 

5. The seams in a hem should be pressed: 

1. 
2. 
3. 
4. 

after hemming 
to the center front 
to the center back 
opened 



83 
6. Kay had turned the hem allowance up and pinned it 

in place. She then discovered that she could not 
trim the excess fabric from the hem without removing 
the pins. To have avoided this, Kay should have 
placed the pins; 

1. 
2. 
3. 
4. 

along the hemline 
perpendicular to the hemline 
halfway between the fold (hemline) and upper edge 
below cut edge 1 inch 

7. Pressing differs from ironing in that pressing uses: 

1, back and forth motion 
2, circular motiion 
3. sliding motion 
4. up and down motion 

8. Ann had stretched her fabric while pressing. This 
was caused by her: 

1. pressing with the bias grain 
2. pressing with the crosswise grain 
3. pressing with the lengthwise grain 
4. none of the above 

9. A medium hem width is: 

1. 
2. 
3. 
4. 

0 to 1 inch 
2 to 3 inches 
3 to 4 inches 
4 to 5 inches 

10. The hem width for a chiffon skirt should be 

1. 
2. 
3. 
4. 

1/8 inch to 1 inch 
1 to 2 inches 
2 to 3 inches 
3 to 8 inches 

11. The hem width should be determined by the 

1, amount pattern allows 
2, build of the wearer 
3, amount of fabric 
4., weight of fabric 
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12- When the excess fabric has been trimmed the cut edge 

of the hem should be; 

1. equal distance from the hemline 
2. equal distance from waistband 
3. equal distance from wearer's shoulders 
1|.. equal distance from waistband at seams 

13. The method used to manipulate excess fullness on 
shrinkable fabrics is; 

1. shrinking only 
2. shrinking, then easing 
3. easing, then shrinking 
4. easing only 

14.. When manipulating excess fullness by easing a machine 
stitch of: 

1. 12 to 16 stitches per inch is made 1/4 inch from 
cut edge 

2. 12 to 16 stitches per inch is made 1/2 inch from 
cut edge 

3. 8 to 10 stitches per inch is made 1/4 inch from 
cut edge 

4* 8 to 10 stitches per inch is made 1/2 inch from 
cut edge 

15. Pat is hemming a pair of cotton flared slacks. She 
should: 

1. fold excess fullness of cut hem edge into pleats 
2. cut out wedges or small v's to remove excess 

fullness of cut hem edge 
3. shrink out the excess fullness of cut hem edge 
4. use an ease stitching line to remove excess 

fullness of cut hem edge 

16. When shrinking out excess fullness paper is placed: 

1. between hem and presscloth 
2. between garment and pressboard 
3. between hem and iron 
iĵ, between hem and garment 
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17. The paper is used to prevent: 

1. garment getting too hot and scorching 
2. hem getting too hot and scorching 
3. press marks on right side of garment 
4. press marks on wrong side of garment 

18. What determines the choice of hem finish? 

1. care required of fabric 
2. fabric's tendency to ravel 
3. fabric weight 
1̂.. all of the above 

19. In Flat Hemming the stitches are: 

1. less conspicuous on the outside 
2. protected against friction and wear 
3. between the hem and garment 
4. used to hold hem flat to the garment 

20- When Ann finished hemming her skirt there were puckers 
along the hem on the outside. This was caused by; 

1. thread knot hidden in seam 
2. thread stitch ending in hem edge 
3. stitches pulled tight, not relaxed 
l\., stitches in garment very small 

21, Where should a thread length be finished? 

1. hem edge 
2. garment fabric 
3. garment seam 
4. garment edge 

22, The hand stitches should be approximately: 

1, 1/1̂ . inch apart 
2, 1/2 inch apart 
3, 3/4 inch apart 
1;.. 1 inch apart 

23, (Use Folder I) The hand stitch represented is the: 

1. slip stitch 
2. catch stitch 
3. blind stitch 
1̂ , ̂  running stitch 
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2l\., Mary was hemming a knit garment using the zigzag 

finish. The best stitch to use is the: 

1. slip stitch 
2. blind stitch 
3. catch stitch 
4- running stitch 

25. Pam was hemming a lightweight wool skirt. She had 
planned to use the staystitched finish and the blind 
stitch. The hem stitch was: 

1, inappropriate but she could have used it 
2* inappropriate for fabric and finish 
3. appropriate and good to use 
l\., appropriate for the finish and fabric 

26. If you had been Pam what would you have done? 

1. used a different finish and same hem stitch 
2. used the same finish and different hem stitch 
3. used a different finish and different hem stitch 
1|.. used the same finish and same hem stitch 

27. Which alteration symbol is correct for shortening the 
the hem of a garment? 

i.U 

3.+f 
u-rt 

28. If Jane were wanting to shorten her garment 1 inch 
the pin marking the new hemline should be: 

1. on the crease line 
2. beneath the crease line 
3. below the original hemline 
4- above the original hemline 

29. When Mary altered a lined skirt she hemmed the garment 
fabric and then did not knov; what to do with the 
lining. She should have: 

1. hemmed the lining and the garment together 
2. hemmed the lining as a separate hem 
3. ripped, then observed the original construction 
ij.. observed the original construction, then ripped 
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30. When altering a hem the old crease line should be: 

1. pressed after the hem is completed 
2. pressed lightly before the hem is completed 
3. removed by pressing before the hem is completed 
\\., none of the above 

31. (Use Folder I) The hem sample should be rated: 

1. poor 
2. fair 
3. good 
4. excellent 

Part II: Matching Test 

DIRECTIONS: Samples numbered 32 to 36 are in Folder II. 
Select the best finish for each fabric. Blacken the 
corresponding number on your answer sheet. A finish may 
be used more than once. Each answer is worth one point. 

Fabric Sample Type of Finish 

32. 1. Clean-finished 

33. 2. Lace 

34. 3. Staystitched 

35- 4* Zigzag 

36. 
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APPENDIX D 

STUDENT INFORMATION FORM 

Name 

Date 

Instructor 
Sect ion 

Circle the educa t iona l l e v e l you have obta ined: 

1 year of college 
2 years of college 
3 years of college 
l\, years of college 
college degree 
other (if so specify) 

Circle your age bracket; 

15-17 
18-20 
21-25 
26-30 
31-over 

Circle the approximate number of garments you have 
constructed: 

1 - 5 
6-10 
11 - 20 
21 - over 

If you have had any sewing training answer the following 
questions: 

Circle: Number of years in grade school or high school 
homemaking 1 2 3 4 5 ^ 7 

Semesters of clothing construction work only 
1 2 3 4 5 6 7 

Years of clothing projects completed in 4*^ 
club work 1 2 3 4 5 8 7 8 9 

Check: Other training: Home Adult Education 
Self Taught Commercial (Singer, etc.) Have you entered any clothing construction contests? 
Yes No Specify Award(s) 
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APPENDIX E 

HEM CONSTRUCTION SELF-INSTRUCTIONAL PROGRAM 

TABLE OF CONTENTS 

Introduction Panel 

Unit I - Marking the Hemline 

Terminology 
Posture 
Marking 

Unit II - Pinning up the Hemline 

Seam treatment . . 
Pinning techniques 
Pressing techniques 

Unit III - Determining Hem Width 

Determining hem width 
Trimming off excess 

Page/Frame 

95 

97 

101 

105 

Unit IV - Manipulating Excess Fullness 107 

Methods 
Easing , 
Shrinking 

Unit V - Determining Hem Finish 111 

Tape finish 
Clean finish 
Zigzag finish 
Staystitching finish , . . . 

Unit VI - Hemming Principles ^ ^ 

Methods 
Principles 

Unit VII - Hemming Stitches 121 

Running ( i n v i s i b l e ) 
Blind ( s l i p ) , . , 

1-1-
1-4-
1-7-

-1-3 
-1-6 
-1-13 

2-1-
2-3-
2-6. 

3-1-
3-6. 

1^-1. 
4-3-
1̂ -6-

2-2 
"2-5 
•2-11 

•3-5 
.3-8 

.4-2 
•4-5 
•li-10 

5 - 1 - 5 - 6 
5 - 7 - 5 - 1 2 
5 - 1 3 - 5 - 1 5 
5-16—5-19 

6 - 1 -
6-8-

-6-7 
-6-1I1. 

7-1—7-4 
7-5—7-9 
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Page/Frame 

Oatch 7-10—7-15 
Machine , , , , 7-I6--7-19 
Final pressing 7-20—7-21 

Unit VIII - Altering a Hem 128 

Marking garment 8-1 8-4 
Marking alteration ticket . 8-5—8-7 
Removing original hem . . . 8-8—8-11; 
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INTRODUCTION 

Pall was on its way which meant going off to 
college for Nancy. She felt she just had to have a 
new suit for football activities so she went shopping. 
Her mother gave her $2$ to buy whatever she pleased. 
Well, Nancy found a lovely brown and white suit for 
$25* but the skirt was about two inches too long. The 
salesperson said, "Oh, that»s no trouble; we»ll have 
the alteration!st shorten it." 

It would have cost $5 to shorten the skirt 
which Nancy did not have. These questions came to her 
mind: "Could she hem it herself? Gee, it would be 
nice if she could make $5> or even $3, for altering the 
hem of a garment." 

With the help of this self-instructional unit, 
Nancy could alter her own skirt and save $5. Perhaps 
ahe could make extra spending money by altering the hems 
of garments of her friends -- and so can you by using 
this program. Let's see. 

HOW TO USE THIS BOOK 

The method used in this book to teach you how 
to hem a garment is called programmed instruction or 
self-instruction. We think you will enjoy learning by 
this technique because the information is broken into 
small steps and sequenced for clear understanding. 
Programmed instruction differs from a conventional 
textbook in that it places you in an active role. That 
is, not only do you read, but you are doing something 
all the time, such as writing words when asked. Another 
way of looking at this book is that it is a talking book. 
It will tell you something, ask you questions and after 
you answer, will tell you if you are right. Then it 
will ask you more questions. For you to talk with this 
book you must follow these instructions. 

The material is divided into steps or statements 
(we call it a frame). Each frame is on the left side of 
the page, and the answer to each frame is on the right 
side, A solid black line is used to separate each frame. 
Using the slider provided, keep the answers covered 
until you have written your response on the answer sheet 
provided. 
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After you have written your response, push 
the slider down and check your answer with the answer 
to the right of each frame. If you have an incorrect 
answer, mark X to the left of your answer in the space 
provided. Read the frame again and see if you agree 
with the answer in the program. Do not erase your 
incorrect answer because this will tell you where you 
would concentrate later when you review. If you make 
a mistake, the program is in error, not you. Writing 
down your answer is very important. It is also essential 
to write it before referring to the answer. When you 
look up the correct answer before writing your answer, 
you commit yourself to only a vague and poorly form.ulated 
guess. This is not effective and in the long run makes 
the total task of learning this area more difficult. 

It is important to do each item in its proper 
turn. The sequence has been carefully designed, and 
occasional apparent repetitions are there for a reason. 
Do not skip. If you have considerable difficulty with 
a set, you might like to repeat it before going on to 
the next. Avoid careless errors. If you begin to make 
mistakes because you are tired or are not carefully 
reading the material, take a break. You should work at 
your own rate, 

The following symbols are used throughout the 
program; 

your response should be one word 
* your response should be more than one 

word 
an underlined word the word is important 

The teacher will have these symbols on the 
chalkboard. Refer to them when needed. In the center of 
the room a panel box of hem samples (finishes and stitches) 
has been placed for you to refer to when needed. We 
think that you will enjoy learning by this method. Go 
to the next page and try it. 
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1-1 rZ? / w h a t i s the 
^MJj ^^ shaded area? 

Hem 

1-2 Hems are important to the 
overall appearance of the 
garment. The hemline is 
the line on which the hem 
is folded. Which letter 
(A/B) on the skirt 
illustration indicates 
the hemline? 

1 

1-3 The hemline is a (A/B/C) 

A- cut edge of a hem 
B. line of stitching 1/4 

inch from cut edge 
C. line on which the hem 

is folded 
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1-4 The posture of the person 
being fitted is important 
if the hemline is to be 
parallel to the floor. 
If the hemline is to be 
parallel to the floor the 
person being fitted should 
assume her best 

Posture 

1-5 Illustration C represents 
good posture. Why? 

Because she has 
head up, shoulders 
back, arms down, 
and weight on both 
feet 

1-6 The four characteristics 
of good posture which 
the person being fitted 
should assume are 
(Go to 8-1 if altering 
a garment). 

Head up, shoulders 
back, arms down, 
weight on both 
feet 
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1-7 The first procedure in 
marking the hemline is to 
measure the distance of 
the hemline from the floor 
with a hem marker or a 
yardstick using pins or 
chalk to mark the hemline. 
What is the first step in 
marking the hemline? 

Measure the distance 
of the hemline from 
the floor using 
pins or chalk to 
mark the hemline 

1-8 As in the illustration 
the pins or chalk are 
used to mark the hemline 
and should therefore be 
parallel to the floor 
and placed about 
inches apart. 

3 to 1̂ . 

VTTTV 

II aiif_ \}1 

1-9 Where should the pins or 
chalk be placed when 
marking the hemline? 

Parallel to the 
floor and 3 to Ij. 
inches apart 
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1-10 The person being fitted 
should stand still and 
not move while the hemline 
is being marked because 
each movement may cause 
the pins to be unparallel 
to the floor. Therefore 
the fitter should do the 

rather than 
the one being fitted. 

1-11 Wh< 
tht 
sh< 
A, 

B, 

9n the fitter has marked 
9 hemline in front she 
Duld (A/B) 
have the person being 
measured move 
move around the 
garment herself 

1-12 The garment should now be 
removed, and the hem 
should be folded to the 
inside of the skirt along 
the line marked by pins 
or chalk. The pins or 
chalk mark the 

1-13 When Nancy removed her 
garment the pins marking 
the hemline were as in the 
illustration below. What 
could have caused this? 

..... ,.1 
1 

Moving 

B 

Hemline 

Nancy (the person 
being measured) 
moving 
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2-1 Referring to the illu
strations, A which is 
wrong and B which is 
right, the seams should 
be ^ 

' 
( 1 

A 

I B 

Pressed 

• 

opened 

\ 

2^2 The hem seam lines should 
match the garment seam 
lines. Which illustration 
(A/B) is correct? 

B 

B 
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2-3 Referring to the illu
stration, the hem is 
pinned in place by 
placing the pins 
between the fold and the 
upper edge of the hem so 
that it will be easier to 
work with the fold and 
upper edge. 

Halfway 

2-l\. If you prefer and have 
the time you may now hand-
baste the hem halfway 
between the fold and the 
upper edge. If you baste 
all of the pins could be 
removed. What would be 
the advantage of basting? 

All pins could be 
removed, fabric 
would be easier 
to handle 

2-5 Place the garment inside 
out on the pressboard. If 
there is no basting remove 
the pins along the fold 
(hemline) only because they 
8Lre no longer needed. 
Which illustration shows 
the correct pins to remove? 

B 

1 
- ^ 

_ 

1 
- -i 
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2-6 According to the illu
stration what should be 
done next? -> 

Press the fold 
(hemline) 

-H 

2-7 Pressing should be done 
by lifting and lowering 
the iron or with an up 
and down motion instead 
of sliding the iron which 
sometimes stretches the 
fabric. How should the 
fold be pressed? ji: 

By lifting and 
lowering the iron 
or by an up and 
down motion 

2-8 Ŵhich illustration (A/B) 
shows pressing? 
Why? -^ 

A 
Because A is using 
an up and down 
motion while B is 
sliding the iron 
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2-9 Another principle which 
prevents stretching the 
fabric when pressing is 
shown in the illustrations, 
A which is wrong and B 
which is right. The 
principle is •}> 

i ^QS 

ro 

CD 
—O-

^ fee 3 n 

CfOSSwifce groift 

B 

Press with the 
lengthwise grain 
or crosswise grain 
not off grain or 
on the bias grain 

2-10 What are two principles 
to remember when pressing 
a hem or a complete 
garment? * 

Press with the 
lengthwise or 
crosswise grain, 
use an up and 
down motion 

2-11 Nancy used an up and down 
motion when pressing her 
dress, but her fabric 
still stretched. What 
principle of pressing did 
Nancy not use? -^ 

Pressing with the 
lengthwise or 
crosswise grain 
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3-1 The next step is to 
determine the width of 
the hem by considering 
the style of garment 
and weight of fabric. 
What determines the 
hem width? -x-

3-2 Narrow hems, 1/8 to 1 
inch, should be used on 
circular skirts made of 
heavy fabrics; wide hems, 
3 to 8 inches, should be 
used on skirts made of 
sheer fabrics; generally 
medium hems, 2 to 3 
inches, can be used on 
all weights except sheers 
Narrow hems, 
inch, should be used on 
circular skirts made of 
heavy fabrics. Wide 
hems, inches, 
should be used on skirts 
made of sheer fabrics. 
Medium hems, 
inches, can be used on 
all weights except sheers 

Style of garment 
and weight of 
fabric 

1/8 to 1 
3 to 8 
2 to 3 

3-3 Narrow hems, 1/8 to 1 
inch should be used on 

skirts made of 
fabric. Wide 

hems, 3 to 8 inches, 
should be used on skirts 
made of fabric. 
Medium hems, 2 to 3 
inches, can be used on 
fabrics of -^ . 

Circular, heavy 
Sheer 
All weights except 
sheers 
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3-k Nancy is hemming a 
circular skirt made of 
heavy fabric. She 
trimmed the hem to 1 
inch in width. Was 
the hem width appro
priate? 
If so, why? -̂

Yes 
Because the skirt 
is circular and is 
made of heavy 
fabric 

3-5 The hem width is 
determined by -::-

Garment's style 
and fabric weight 

3-6 Once the hem width has 
been determined, spread 
the garment wrong side 
out on a table or press-
board. Referring to the 
illustration the hem 
width is measured from 
the and marked 
on the hem allowance. 

Fold (hemline) 

3-7 Trim away excess fabric 
from the hem allowance so 
that the cut edge is 
parallel to the fold 
(hemline). Excess fabric 
should be trimmed away so 
that the cut edge is 

Parallel to the 
fold (hemline) 
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3-8 Once the excess fabric 
has been trimmed away the 
cut edge of the hem should 
look like the illustration. 
Why? » 

Because the cut 
edge is parallel 
to the fold 

4-1 When the cut edge of the 
hem is wider than the 
skirt, as in the illu
stration or in an A-line 
skirt, the excess fullness 
must be manipulated to fit 
the skirt. The excess 
fullness may be manipulated 
by shrinking and easing the 
fullness. Easing and 
shrinking are used on wool 
fabric s; whereas only 
easing is used on fabrics 
that will not shrink. What 
methods are used to mani
pulate fullness if the cut 
edge of the hem is wider 
than the skirt? « 

Shrinking 
easing 

and 

"/ /'/ 
/1 
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k-2 On a wool A-line 
how would excess 
be manipulated? 
On a cotton A-line skirt? 

skirt 
fullness 
•ft 

4-3 Easing is used to manipu
late excess fullness. To 
ease in fullness, a machine 
stitch of 8 to 10 stitches 
per inch is made 1/4 inch 
from the cut edge of the 
hem. A row of machine 
stitching 8 to 10 stitches 
per inch is made 
inch from the cut edge of 
the hem. 

Easing and 
shrinking 
Only easing 

1/4 

l̂.-4 Which illustration (A/B) 
is correct for ease 
stitching? 
Why? « 

B 
Because the machine 
stitching is done 
1/4 inch from the 
cut edge with 
stitches 8 to 10 
per inch 

(\2-l6 siihhes f>tt 
inch 

^"J own 

)f/'d own 
(8-/0 s+̂ -fches per 

inch 1 o 

file:///2-l6
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4-5 Place garment wrong side 
out on an ironing board. 
Wherever there is a ripple 
(excess fullness) place a 
pin under a stitch and draw 
up thread forming a group 
of small gathers. The 
fullness should be distri
buted so the hem fits the 
garment without distorting 
the hemline; Too much 
easing makes a puckered 
conspicuous line on the 
outside of garment along 
top of hemline. Care 
should be taken not to 
overease the hem. Too 
much easing causes * 

A puckered, 
conspicuous line 
on the outside of 
garment 

4-6 The excess fullness may 
then be shrunk out on 
woolen fabrics. Insert 
a piece of paper between 
the hem and garment to 
avoid press marks on the 
right side of garment. 
What is used to prevent 
press marks on the right 
side of garment? 

Paper 

I4.-7 In the illustration what 
should A represent? 
Where and why is it placed 
there? « 

*-A 

Paper 
Between garment 
and hem 
To prevent press 
marks on the right 
side of garment 
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4-8 Using moisture, steam the 
hem allowance by pressing 
the side of the iron 
parallel with the raw 
edge. The iron is placed 

to the raw edge. 

Parallel 

4-9 Which position of the iron 
(A/B) is the correct 
placement for steam-
shrinking fullness? 
Why? * 

A 
Because the 
is parallel 
cut edge 

iron 
to the 

4-10 At this point the hem should 
have been marked, turned 
up on the hemline, excess 
fabric trimmed off, and 
fullness manipulated. 

No response 
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5-1 

5-2 

The choice of hem finish 
depends on the fabric 
weight, its tendency to 
ravel, cut of the skirt, 
function of the garment, 
and the care required. 
What determines the type 
of hem finish? ^̂  

The tape finish, zigzag, 
or clean-finish is chosen 
when fabric ravels badly. 
Clean-finishing is only 
suitable for washable 
fabrics that are not 
bulky. When fabric ravels, 
the , , or 

finish should be 
used. is only 

Fabric weight, its 
tendency to ravel, 
cut of skirt, 
function of garment, 
care required 

Tape, zigzag, clean 
Clean-finishing 

5-3 

suitable for washable 
fabrics that are not 
bulky. 

If a garment is made of 
burlap what kind of finish 
should be used? 
Why? « 

• 

Zigzag or tape 
Because burlap 
ravels and clean-
finishing would be 
too bulky 
(Note: tape would 
probably be the 
best choice because 
the burlap might 
still ravel if the 
zigzag finish were 
used 
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5-4 Tape Finish; Referring 
to the illustration, after 
the hem has been eased or 
shrunk, the wrong side of 
the hem tape should be 
pinned to the right side 
of the cut edge of the 
hem covering the ease 
stitching (1/1̂ . inch down). 
(Lace may be used instead 
of tape for a more pro
fessional looking hem; 
the same techniques are 
used). Where is the tape 
or lace placed when using 
the tar)e finish? -»-

hem i( l/)C 

i ^ 

5-5 The garment is then 
placed under the pressor 
foot as in the illu
stration and edge stitched 
(top stitched) through hem 
edge only close to inner 
edge of tape. Where is 
the edge stitching done? 
•fr 

- -I 

barment 

Side 

Z>^ 
-•i 

l\ 
KM 

l/l\. inch down from 
cut edge of hem or 
to cover ease 
stitching 

Close to inner 
edge of tape 
through hem 
edge only 
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5-6 What are the steps in 
tape finishing a hem? 

5-7 Clean-finishing is 
reserved for lightweight, 
washable fabrics. On 
lightweight, washable 
fabrics may 
be used. 

Wrong side of tape 
put on right side 
of hem edge to 
cover ease stitching, 
edge stitched 
through hem edge only 
close to inner edge 
of tape 

Clean-finishing 

5-8 On a lightweight cotton 
skirt one student clean-
finished the hem. Was it 
correct or incorrect? 

Why? ^ 

Correct 
Because the fabric 
is lightweight and 
washable 

5-9 To clean-finish turn cut 
edge of hem to the inside 
on ease stitching line 
which would be 1/1|. inch 
from the cut edge. The 
hem edge is turned down 

to clean-
finish a hem. 

l/l\. inch (on ease 
stitching line) 
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5-10 Which arrow (A/B) shows 
the correct place to turn 
the hem edge under for 
clean-finishing? 

5-11 The garment is then 
placed under the pressor 
foot as in the illu
stration. Referring to 
the illustration the 
clean-finish is then 

Edge stitched (top 
stitched) 1/8 inch 
from folded edge 

Gormen^ nigh+ oide 

5-12 Which method (A/B) is 
correct for clean-finish
ing? 

Cut edge turned down A. 

B. 

l/k inch, edge stitched 
1/8 inch from folded 
edge through hem edge 
Cut edge turned down 
I/I4. inch, edge stitched 
l/lj. inch from folded 
edge through hem edge 
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5-13 Zigzag Finish: The zigzag 
Jinish allows flexibility 
just as knit fabrics do. 
It may make less imprint 
on the outside of garment 
than the tape finish on 
some fabrics. What finish 
allows flexibility? 

Zigzag 

5-14 After the hem edge has 
been ease stitched and 
eased or shrunk, set 
the machine for zigzag 
stitching. Referring 
to the illustration 
where is the zigzag 
stitchinT done? 

ra 
5^>???AS.^^^^^^\ii;vwirT"^~^rr^<- ease 

hhhit\» 
4 --» 

bormen-f K ic in t b id( 

5-15 Why would it be good to 
use the zigzag finish on 
a knit garment? ^̂  

Close to the hem 
edge or on top of 
ease stitching 
which would be 
1/4 inch down 

The zigzag finish 
allows flexibility 
just as the knit 
fabric does 
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5-16 

5-17 

Staysti tching or Ease 
Stitching Finishi TEIS 
finish may be used on 
firm, non-raveling fabrics 
such as wool flannel. On 
fabrics that do not ravel 
the ___̂  finish may 
be used. 

Staystitching or 
Ease stitching 

If there is already an 
ease stitching line the 
hem edge only has to be 
hemmed. The ease 
stitching was done 
inch from the cut edge 
of the hem. 

i/k 

5-18 

5-19 

Mary wants to hem a wool 
flannel skirt. How would 
she do it? -«-

For reviev/ match the correct 
finish to the type of fabric. 
The finish may be used more 
than once, and the type of 
fabric may have one or more 
correct finishes. 

Ease stitch 1/4 
inch from cut edge 
of hem 

B 
A & E 
E 
C & D 

TYPE OF FABRIC 
1, Lightv/eight, washable 
2. Fabric ravels, bulky 
3. Flexible fabric 
4* Firm, non-raveling 

TYPE OF FINISH 
A. Taped 
B. Clean-finish 
C. Staystitched 
• D, Ease stitched 
E.' Zigzagged 
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6-1 Once the finish has been 
applied, the hem is 
ready to be hemmed. You 
have a choice of two 
methods of hemming --
Inside or Flat Hemming. 
The two methods of sewing 
a hem are and 

Hemming. 

Inside 
Flat 

6-2 In Inside Hemming the 
stitches are taken 
between hem and garment 
fabric. Hence in the 
finished hem, the thread 
is protected against 
friction, the usual 
cause of a hem's coming 
undone. In Inside 
Hemming the stitches 
are taken £ which 
makes the method of 
hemming more durable. 

Between 
gfiirment 

hem and 
fabric 

6-3 Where are the stitches 
placed in Inside Hemming? 
« What advantage 
is this? it 

Between hem and 
garment fabric 
More durable 

6-4 Another advantage of 
Inside Hemming is that 
the hem is less conspicuous 
on the outside of the 
garment. What are the two 
advantages of Inside 
Hemming? « 

More durable and 
less conspicuous 
on outside of 
garment 



118 

6-5 To use the Inside Hemming 
method, fold entire hem 
back against right side 
of garment as in illu
stration A or roll back 
1/8 inch of the hem edge 
as in illustration B. 
How is Inside Hemming 
done? » 

k em 

Garment ^ron 

Side 
9 

8 

Fold entire hem 
back against right 
side of garment or 
roll back 1/8 inch 
of hem edge 

6-6 In Flat Hemming the edge 
of the hem is sewn flat 
to the garment with 
stitches taken through 
hem edge and close to 
this edge in garment. 
How is Flat Hemming done? 

Edge of hem is 
sewn flat to the 
garment 



119 

6-7 

6-8 

Which illustration (A/B) 
represents Plat Hemming? 

8 

Hand-hemming should be 
invisible on the right 
side of garment whether 
the Inside or the Flat 
Hemming method is used. 
Hand stitches should be 

6-9 Several kinds of hand 
stitches are suitable 
for hems. All stitches 
are more professional 
if they are relaxed and 
approximately 1/2 inch 
apart. Hand stitches 
should be •«• 

Invisible on the 
right side of 
garment 

Relaxed and 
approximately 1/2 
inch apart 
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6-10 Stitches should be relaxed 
(not tight) to prevent 
puckers on the right side 
of garment. Why should 
stitches be relaxed? 

6-11 For either hemming method 
begin the hem stitch at 
a seam with thread knot 
hidden in the seam. The 
hem stitch should be 
begun at a , 

To prevent puckers 
on the right side 
of garment 

Seam 

6-12 

6-13 

Finish a thread-length 
in the hem edge (never in 
garment fabric) by taking 
a few over-and-over 
stitches. Cut (do not 
break thread) thread. A 
thread-length is finished 
in the ^^ 

To prevent the hand 
stitches from showing on 
the outside of garment 
the stitch in the garment 
fabric must be very small. 
catching only a yarn or 
two of the fabric. If 
the weave permits the 
needle should not go 
through to the right side 
of the garment. The 
stitches in the garment • 
fabric should a-
to prevent them from 
«• 

Hem edge 

Very small 
Showing on 
outside of 

the 
garment 
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6 - l l | 

7-1 

Review; The hem s t i t c h 
is begun in a ̂  ; 
a thread length is 
ended in the --^ ; 
stitches should be 

to prevent 
puckers on the right side 
of the garment; stitches 
taken in the garment 
fabric should be very 
* to prevent 
them from showing on the 
outside of gairoent. 

Seam 
Hem edge 
Relaxed and 
approximately 1/2 
inch apart 
Small 

Invisible 
stitch; 

or running 

stitch 
on the 
because 
the hem 
against 
would the 
invisible 
to use? 

This hemming 
is less conspicuous 
outside of garment 
it does not hold 
edge tightly 
the garment. Why 
running or 
stitch be good 

>>. 

It is less 
conspicuous on the 
outside of garment 

7-2 To make a running or 
invisible (same stitch) the 
Inside Hemming method is 
used. Where are the hand 
stitches placed? ^ 

Between the hem 
edge and garment 
fabric 
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7-3 The running or invisible 
stitch looks like that in 
the illustration. If the 
first stitch is taken in 
the hem seam, the next 
stitch will be taken in 
the garment fabric. The 
stitches are _ _ ^ inch 
apart. (See panel box if 
needed) 

^Jj / / 

1/2 

7-4 The running or invisible 
stitch may be used on the 
tape or stay stitched 
finish. The running or 
invisible may be used on 
what finishes? * 

Tape or stay 
stitched 

7-5 Blind or slip 
stitch 

stitch: 
usually This stitch IS 

used on the clean finish. 
When the hem edge is 
turned and stitched the 
» is usually 
used. 

Blind or slip 
stitch 
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7-6 To make a blind or slip 
stitch (same stitch) the 
Plat Hemming method is 
used so that the hem is 
sewn * 

7-7 The thread is fastened in 
the hem seam, then a stitch 
is taken in the garment 
fabric directly below. 
Fasten thread in hem seam, 
take stitch in the 
fabric directly below. 

Plat to the 
garment 

Garment 

7-8 Referring to the illu
stration, directly above 
the stitch in the garment, 
the needle is inserted into 
the fold at the hem edge 
and brought out 
inch. 

1/2 
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7-9 Again pick up one yarn of 
the garment fabric directly 
below. Let's review. 
Fasten thread in _______ seam, 
take stitch in fabric 
directly below, insert 
needle into the ___^__ of 
hem edge and bring it out 

inch, take stitch in 
garment fabric, and repeat. 

Hem 
Garment 
Fold 
1/2 

7-10 Catch Stitch: Referring 
the illustration when 

using the catch stitch 
both methods of hemming 
may be used. What are 
they? 

Inside and Flat 
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7-11 The catch stitch is good 
for the zigzag linish 
because it too has 
flexibility. The catch 
stitch can be used on the 
_______̂ __ finish and is 
especially good for knit 
and stretch fabrics because 

Zigzag 
it has flexibility 

7-12 When using the catch stitch 
work from left to right. 
Fasten the thread under the 
hem edge (hem seam). Move 
the needle to the right 
about 1/4 inch and take a 
stitch in the garment with 
the needle pointing back 
toward the left. Fasten 
thread in hem seam, move 
needle to the * , 
take stitch in garment 
fabric with needle pointing 
back to the 

Right about l/k 
inch 
Left 

7-13 Using the illustration 
what are the steps in 
making the catch stitch? 

Fasten thread in 
hem seam; move to 
the right 1/4 inch 
and take stitch in 
garment fabric; 
move to the right 
l/k inch and take 
stitch in hem 
(Note: needle is 
always pointing 
back to the left) 
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7-lU Using the catch stitch 
you work from left to 

, and insert 
needle so that it is 
pointing back to the 

Right 
Left 

(See panel box if 
needed) 

7-15 The three kinds of 
hemming stitches that 
have been discussed are 

or slip, 
or running, and the 

stitch. 

Blind 
Invisible 
Catch 

7-16 Machine stitching may be 
used on garments in which 
conspicuous hems are not 
a disadvantage. Referring 
to the illustration, to 
machine stitch a hem, 
after marking the hemline 
turn the raw edge under 

inch. 

1/2 

rc I 
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7-17 Referring to the illu
stration, the ĵ  
method is used instead of 
the Plat Hemming method. 
The hem edge extends 
inch. 

Inside Hemming 
1/8 

^H" 

7-l8 Stitch on extended edge of 
hem (10 to 12 stitches per 
inch). Take 4 or 5 stitches 
ending with needle up. 
Lifting and lowering presser 
foot as needed, pivot fabric 
slightly, let needle down 
through thread of fabric on 
the fold of the garment for 
one stitch only, then pivot 
fabric back for another 4 
or 5 stitches in hem edge. 
Stitch on extended edge of 

4 or 5 stitches, take 
» , pivot back to 
hem edge and repeat. 

7-19 

Hem 
1 stitch 
fabric 

in garment 

How do 
a hem? 

you machine stitch Stitch on extended 
edge of hem 1]. or 5 
stitches, pivot and 
take 1 stitch in 
garment fabric, 
pivot back to hem 
edge and repeat 
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7-20 When the hem edge is 
finished (hand stitches 
or machine stitching done), 
press firmly along the 
fold edge of the hem on 
the wrong side, but use 
little or no pressure on 
the upper edge of the hem 
as this might cause an 
imprint on the right side 
of garment. How should 
pressing be done? -̂

7-21 

Press the fold on 
the wrong side 
using little or no 
pressure on upper 
edge of hem 

Rate the hem sample in the 
panel box labeled "A". 
Look at such things as 
hem width, manipulating 
excess fullness, seam 
treatment, finish, and 
stitches. Rate the hem 
sample excellent if there 
is nothing wrong with it, 
good if it could be 
improved in one or two 
ways, and poor if it 
needs to be redone. 

Excellent 

8-1 Altering a garment: If 
the length of a garment is 
to be altered the fitter 
has to measure the desired 
distance from the floor and 
mark in only one place, for 
example at center front. 
Then the distance from that 
mark to the original hem
line is measured. The 
fitter measures from the 
original hemline to the 
mark which is the -«-

Desired distance 
from the floor 



129 

8-2 The arrow in the illu
stration shows the place
ment of the pin or chalk 
mark in relation to the 
original hemline (hem 
has been taken out) when 
a garment is to be 
lengthened. Is it below 
or above the original 
hemline? * 

Below 

8-3 The arrow in the illu
stration shows the place
ment of the pin or chalk 
mark in relation to the 
original hemline when a 
garment is to be shortened 
Is it below or above the 
original hemline? 

Above 

-> Origina Li. enolme. 
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8-1̂  In the illustration does 
the placement of the pin 
show the garment to be 
lengthened or shortened? 

Why? « 

Lengthened 
Because the pin 
is below the 
original hemline 

8-5 The fitter should mark 
the alteration ticket, 
if any, to show what 
alterations should be 
made. The fitter should 
mark the <-

Alteration ticket 

8-6 To shorten a garment, the 
symbol, 4-1- , is used. The 
symbol for lengthening is 
"tf . The alteration 
ticket may read shorten 
or have the symbol, 
It may read lengthen or 
have the symbol, . 

44-
tt 
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8-7 If you saw the alteration 
ticket below what would 
you do? ^ 

X 

Shorten 7/8 inch 

>\LTERAT»ON 
TICKET 

/rt**-

4 r 

8-8 What is the symbol used 
for shorten? 
Lengthen? 

8-9 Before any ripping is 
done it is essential that 
the method used in con
structing the existing 
hem be studied. This can 
serve as a guide in 
reconstructing the garment 
What can serve as a guide 
when reconstructing the 
garment? -^ 

The original 
construction 

8-10 Ripping can be done by 
scissors or a seam ripper. 
Be extremely careful not 
to cut the fabric. What 
can be used to remove the 
original stitches? 

Scissors or a 
seam ripper 
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8-11 In a manufactured garment 
the stitches may be easily 
removed by step (1) and 
step (2) in the illustration. 
What needs to be done to 
remove the stitches in a 
manufactured garment? 
« 

(l)cuf fkrou^k 
sfifchina 

\ 

(2Ur ee 00& 

OOP ar\( 10 p 
ufl 

Cut through 
s t i t c h i n g , free 
one loop and pul l 

8-12 What is the first step 
in removing stitches in 
a manufactured garment? 
* The second 
step? » 

Cut through 
stitching 
Free one loop 
and pull 

8-13 Once the original stitches 
have been removed, lightly 
press the existing crease 
of the hem, leaving a 
visible line as a guide 
for marking the new hem. 
This makes marking easier 
and more accurate. Why 
should pressing be done 
lightly? « 

To leave a visible 
line to be used as 
a guide for 
marking the new 
hem 
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8-11 In a manufactured garment 
the stitches may be easily 
removed by step (1) and 
step (2) in the illustration. 
What needs to be done to 
remove the stitches in a 
manufactured garment? 

fOcuf fkroujh 
5lif china 

(l) tree ort& 
loop ani 

^%^Q^ve^ 

Cut through 
stitching, free 
one loop and pull 

8-12 What is the first step 
in removing stitches in 
a manufactured garment? 
* The second 
step? « 

Cut through 
stitching 
Free one loop 
and pull 

8-13 Once the original stitches 
have been removed, lightly 
press the existing crease 
of the hem, leaving a 
visible line as a guide 
for marking the new hem. 
This makes marking easier 
and more accurate. Why 
should pressing be done 
lightly? « 

To leave a visible 
line to be used as 
a guide for 
marking the new 
hem 
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8-lI|. The amount marked on the 
alteration ticket is now 
measured from the original 
hemline and marked by 
pins or chalk around the 
garment. The chalk or 
pins mark is the new 
hemline. The fitter should 
fold the hem to the inside 
of the garment along the 
» which is marked 
by pins or chalk. (Go to 
2-1 and work through). 

New homline 




