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Chapter 1
INTRODUCT ION

ORIENTATION TO THE PROBLEM
This study was undertaken because of the author's interest in
the use of two instructional devices; the student study guide and the pro-
ject model. In teaching industrial arts, the writer observed that the
use of these aids appeared to ald in the retention of information and also
improve the grasp of manipulative techniques and applications.
Ralph Gallington and J. W. Giachino (1961) stated about teaching
devices in general:
"Instructional aids are considered extremely valuable
because they clarify verbal expianations, demonstrate prin-
ciples which otherwise are often difficult to visualise, and
add realism and interest to learning situations. "}
1f this statement were true and the author's observations were
correct, then it is still not clear to what extent the two specific devices
add to the student's learning, and if the benefits can be judged and shown

accurately. Therefore, the primary interest of the author was to deter-

mine the merit of making the student study guide and the project model

15. w. Giachino and Ralph Gallington, Course Construction in
Industrial Arte and Vocational Education (Chicago: American Technical
Society, 1961), p. 16l.
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an integral part of the total teaching content.

STATEMENT OF THE PURPOSE AND HYPOTHESES

The purpose of this study was to investigate the effect of two
instructional devices and to ascertain whether the teaching of industrial
arts could be improved with their use. The study was designed to mea-
sure the effect of the student study guide and the project model on achieve-
ment of both informational content and manipuiative techniques.

The following null hypotheses were assumed in investigating
the problem:

1. Thers is no significant di{ference in informational content
achievement at the .05 level in eighth grade industrial arts between those
students taught with the student study guide and those taught by the tra-
ditional teacher presentation method.

2. There is no significant difference in the achievement of
manipulative content at the .05 level in eighth grade industrial arte be-
tween those students taught with the project model and those taught by

the traditional teacher presentation method.

DEFINITIONS OF TERMS

Instructional devices, synonymously known as teaching devices

or instructional aids, are equipment employed by the instructor to aid
in the presentation or management of instruction and to help facilitate

student learning. Teaching aids should not be cenfused with methods



or techniques of teaching.

T eaching methods are the manners in which specific instruction

is presented. Examples of methods of teaching are the project method,
demonstration method, testing method, problem solving method, assign-
ment method, and the lecture or discussion methed. Teaching of any
one unit of instruction usually involves a combination of metheds.

Technique of teaching is the manner of the teacher's performance,

or procedures used by the instructor in preseating inetruction through
various teaching methods.

A student study guide or student syllabue functions as a pressn-

tation to the studeant of progressive selected and organised learning ex-
periences. The syllabus is not used as a replacement for a textbook,
but as a complementary aid to the prescribed reading.

A project model is a full siae mock-up of the project. For use

in this study the model consisted of the properily formed parts ready for
finishing and asssmbly.

The project method of instruction is one of the often used meth-

ods of teaching in industrial education. It refers to the use of a student
project to provide learning experiences in the laboratory for the student.

The traditional teacher presentation method of teaching refers

to presenting information mainly through the use of reading assignments,
classroom discussion and lecture with the aid of a chalkboard. Pressn-

tation of manipulative content involves the above techniques and also
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demonstrations of procedure by the inetructor.

Pre-tost and post-test are terme used to identify the objective
type of test which was taken by the study groups prior to and after the
course instruction of the experiment. The pre-test was used as a mea-
sure of initial etatus or that koowledge which the studeant poesessed prior
to the experiment. The post-test was used in judging the informational
content achievement of the subjects.

A project rating scale was used to evaluate the student projects

completed in the study. The ratings were used as the measure of manip-
uiative technique achievement by the subjects.

Significance. For this study, the acceptance of a hypothesie
requires that the average difference be significant at the .05 level, mean-
ing that the difference may be attributed to chance iess than five per cent

of the time.

STATEMENT OF LIMITATIONS

The subjects used in the present study were students enrolled
at Urbana Junior High School in Urbana, Illinois. There were a total
of fifty-five eighth grade boys in four sections of industrial arts. Four
other sections of eighth grade industrial arte were offered by the school
but because of differences in level of ability, scheduling difficulties or
previous exposure to woodworking, these groups were not used in the
study. The four intact sections, each comprising a scheduled class in

industrial arts general shop, were randomly assigied to two test groups.
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This included the aesigning of all studente who were membere of a par-
ticular class into the same test group.

The results of students who had had previous instruction in industrial
arts woodworking were deleted from the study because the experiment
design required that all subjects be as naive to the course content as pos-
sible. A second requirement which placed a limit on the final number
of subjects, was that all studente had to be present at & pre-testing ses-
sion, a post-testing seesion and must have completed the assigned indi-
vidual project.

As stated previously, two study groups labeled A and B were selected
for the experiment subjects. One group of students, A, was presented
the informational content with the aid of the student syllabus; but the pre-
sentation of manipulative techniques was not aided by a project model.
Study group B was taught minus the use of the student syllabus and with
exposure to the project model., Table 1 shows the sise of each group

and the controlled instructional device tested on that group.

TABLE 1

SIZE AND CONTROLLED INSTRUCTIONAL
DEVICES OF STUDY GROUPS

Number Controlled Controlled
Group of Instructional Area of
Subjects Device Instruction
A 24 Student Study Guide Informational Content
B 31 Project Model Manipulative Content

The experiment was planned for a fourteen week course of
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instruction with subjects who met an average of two and one half class
periods a week. Equivalent amounts of time were allowed for informa-
tional instruction and manipulative inetruction. The writer believed that
valid comparisons and conclusions could be made by comparing the achieve-

ments of the two study groups.

IMPORTANCE OF THE STUDY

Today's teaching is characterised by an increasing use of all
types of instructional devices. Printed, visual, audlo, audiovisual and
real materials are being used by educators to provide effective learning
experiences. These instructional devices add realism to strictly non-
verbal, abstract presentations.

The sense of sight has been named the largest source of know-
ledge. Z The addition of realism to seeing is brought into the classroom
by the use of real objects. According to Giachino, one of the most valu-
able aids is a model. ? Additional emphasis to the use of a project model
was given by Brown: '"The more closely a learning experience approxi-
mates the conditions under which a student is to perform as he later
uses or demonstrates what he has learned, the more effective and per-

manent that learning will be."4

ZG. Harold Silvius and Estell H. Curry, Teaching Successfully

The Industrial Arts and Vocational Subjects (Bloomington, Ill.: McKnight
& McKnight, 1953), p. 71.

3J. W. Giachino and Ralph Gallington, p. 162.

43ames W. Brown, Richard B. Lewis and Fred Harcleroad,

A-V Instruction: Media and Methods (3rd ed.; St. Louis: McGraw-Hill
Book Co., 1969), p. 361.
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In recent years, research concerning the use of instructional
devices has largely concentrated on audiovisual aids such as filmse and
television. Although the Armed Forces and industry widely use models
and mock-ups in training programs, they have done little research on
their value.

The student study guides has been used by Indusetrial educators
as a printed instructional device. One important use of the study guide
or syllabus is to correlate the various and diverse informational sources
used by the student. According to Giachino, primarily the study guides'
function is to assist students to study, to read, or to investigate various
categories of information, problems or manipulative activities.® As
with the project model, little research has been done on the use of the
student study guide.

The present investigation has provided additional information
on the classroom use of the project model and student study guide as

compared to more traditional devices used by the teacher.

3Giachino and Gallington, p. 223.



Chapter 2
REVIEW OF LITERA TURE

The review of the literature which pertains to the present study
can be divided into two parts. The first is a review of literature per-
taining to instructional devices; and second, a review of literature on
two specific aids: models and the student study guide,

The term instructional devices covers a wide variety of aids
used to complement the instructor's method of teaching. Printed, visual,
audio, audiovisual and real materials are general divisions of instruc-
tional devices. Most recent research concerning these visual aids has
dealt with audiovisual devices, particuiarly films and television. Re-
search related to the use of student guides and the project models has
been neglected, although they were among the earliest used forms of
instructional devices used in industrlal education.

According to Ericson and Segeld instructional devices are ''a
physical means used by the teacher for the purpose of strengthening

the instruction and making it effective.! Silvius and Curry described

! Emmanuel E. Ericson and Kermit Seefeld, Teaching The
Industrial Arts (Peoris, Illinois: Chas. A. Bennett Co., Inc., 1960),
p. 148,
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instructional devices as '"devices which the educator uses often during
demonstrations or discussions to teach better certain aperations or
related information”.2 These above definitions of instructional devices
include printed matter such as text and reference books, visuals in-
cluding slides and models, audio-visuals such as filme, and equipment
such as teaching machines.

One of the major assets of a visuzl such as a project model is
the students' being ahle to see what he is constructing. The student has
a more realistic concept of the project and the manipulative concepts
involved in the project's completion than verbal explanation or discus-
sion caa give to him. Furthermore, the student may use the model as
a guide when he is performing an operation.

During World War Il Fryklund developed a manual for the teacher-
training staff at the Armoured Force School in which he identified these
values of instructional devices. '"They: (1) broaden the sensory experi-
ence of the learner, (2) strengthen vital images, (3) give experiences
not available in the shop or classroom, (4) add variety to student activ-
ities, (5) reinforce learaing, (6) develop interest in some specific sub-
ject or activity, (7) develop an understanding of a subject in the shortest
possible time, (8) assist the slower student in learaing, (9) are an aid

to other methods of instruction, and (10) ehow relationships between

2G. Harold Silvius and Estell H, Gurry, Teaching Successfully

The Industrial Arts and Vocational Subjects (Bloomington: McKnight &
McKnight, 1933), p. 73.
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lessons, subject and other learning activities, and assist the student
to use part esperiences in new situations.*3 According to a more re-
cent source, Rose, the values of instructionai devices are that they:
(1) appeal to the eenses, (2) attract and hold attention, and (3) focus the
student's attention on the essential elements to be learned at the proper
time.? Giachino held that instructional devicee are valuable because
they: (1) clarify verbal explanations, (2) demoanstrate principles which
otherwise are often difficult to visualise and (3) add realism and interest
to learning -itutimo.s

Some of the greatest values of instructional devices 1s in their
carrying lnformation which cannot be given by means of a lecture, or
in showing some process which {s impossible to demonstrate otherwise
in the classroom. Most aids which a teacher can use effectively may
be constructed in school facilities. Aleo the device can remain before
the student or may be referred to until the subject is mastered, long
after spoken words are forgotten.

Rose also gave five factors which make a good instructional

divice: (1) simplicity and uaity, (2) colorfulness, (3) flexibility, (4)

3‘i’ox'no C. Fryklund, Teaching Techniques in the Armoured
Force School {Fort Knox, Kentucky: Training Department, Armoured
Force School, 1943), p. 38.

‘Homer C. Rose, The Instructor and His Job (Chicago: Amer-
ican Technical Society, 1961), p. 134,

sJ « W. Glachino and Ralph Gallington, Course Construction in
Industrial Arts and Vocational Education (Chicago: American Techni-
cal Society, 1961), p. 161,
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timeliness, and (5) vllibmty.6 It would seem that here Ross was refer-
ring to visual aids and was exciuding any printed instructional devices.

The Armed ¥orces was responsible for much of the research
in the use of models and mock-ups. However, most of their research
was found to be outdated or largely concerned with the preparation and
presentation of the devices rather than comparative studies of their effec-
tiveness. Industry recognized the value of models also and incorporated
their use into training programs. Like the Armed Sezvices, industry
was mainly concerned with the preparation and presentation.

A study on the use of massed film series was made by Wendt
and Butts. They tested a series of {ifty-four world history films, and
found that membere of a one-semester class using those films did as
well on a final achievement test as a control class using traditional ciass
procedure, without films, for an entire year of ltudy.7

Two studies were found which did involve models. Crowder
made a study comparing the use of visual slides and assembly models
with the use of traditional methods and devices. Crowder's findings
showed that initial learning and retention was higher in doth high and

low intelligence .rcmp-.8 In a study comparing the effectiveness of a

6Bou. p. 136.

TPaul R. Wendt and Gordon K. Butts, "Audio-Visual Materials, *

Review of Educational Research, Vol. XXXI1 (April, 1962), pp. 141-155,

8Gono Arnold Crowder, '"Visual Slides and Assembly Models
Compared with Conventional Methods in Teaching Iadustrial Arts'" (Un-
published Doctor's dissertation, Texas A & M University, 1968).
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model to the use of the chalkboard in teachiag atomic structure, Macri
found the model called an Atomic Orbital Board ouperior.9

Brown gave several instances where a model was particularly
advantageous to learning. They were when: (1) sise rules out the use
of the real object, (2) a representation of a real thing is so constructed
as to highlight essent{al parts or functions and to eliminate unneeded
details, (3) a working model shows the proper relationship between the
parts of an object by spacing them out in a breadboard fashion, and (4)
a cutaway model provides means of observing the inside of an object
under study. 10

The student study guide serves primarily as an aid to students
in reading, studying or investigating various categories of information,
problems and manipulative activities. According to Klehm, a course
syllabus is a teaching device which presents to the learner selected,

organised and progressive learning oxportoncu.”

Ericson cited several ways in which student study guides could

Yalfred R. Macri, "A Comparison of the Effectiveness of Two
Teaching Methods on the Competence of Coliege Students to Understand
Atomic Structures in a One-Semester Course in General Physical Sci-
ence" (Unpubiished Doctor's dissertation, New York University, 1963).

105ames W. Brown, Richard B. Lewis and Fred Harcleroad,
A-YV Instruction: Media and Methods (3rd ed.; St. Louis: McGraw-Hill
Book Co., 1969), pp. 365-366.

1 Gujdelines for Industrial Arts Instruction, Subject Field Seriea--
Bulletin D-Six, Walter A. Klehm, chairman (Springfield, Ill.: Office of
Superintendent of Public Instruction, 1964), p. 203.




13
be used. They were (1) to prepare for a demonstration, (2) to emphasise
and follow up oral instruction, (3) to furnish a guide for man{pulative
processes and (4) to present related socurcss of information.1Z The
course syllabus or student study guide is a device that can be used to
presemt planned daily experiences which contribute to the achievement
of course objectives. Moreover, the use of study guides helps the stu-
dent gain a more comprehensive understanding of the work he is expected
to do, because it places in his possession a constant reminder of the
general scope of the course.

Giachino classified the purpose of a student study guide as being
either informational, investigatory or manipulative. 13 Informational
units are designed to help the learner seek certain kinds of information
which are essential to the basic comprehension of the course. Investi-
gatory units are designed to help a student perform an experiment or
undertake a simple research problem. Manipulative units are prepared
to help a pupil study the necessary operations to be performed. Often-
times, it is convenient to combine these types of units together and pos-
sibly have a unit that deals with both informational and manipulative
activities,

Giachino separated the construction of a typical student study

guide into four divisions. (1) The purpose of each assignment should

leric-on and Seefeld, p. 153.

13Giachino and Gallington, p. 223.
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be stated in terms of what the student is expected to learn. (2) A series
of pertinent questions can be listed to guide the student's learning. (3)
The reference section should present the avaiiable sources where the
student may find the information needed to answer the listed questions.
{4) Where possible, practical application of the material read should be
required of the learner. 14

Although authorities have long advocated the use of instructional
devices in aiding the learning process, little research has been com-
pleted on their use. This study was made to determine the relative

merit of the project model and the student study guide.

14Giachino and Gallington, p. 224.



Chapter 3
THE EXPERIMENT DESIGN

THE TWO METHODS

There were two independent variables in the experiment: the
student study guide and the project model. The student study guide was
used in the presentation of information while the project model aided
in the learning of manipulative techniques. The two instructional de-
vices were applied to separate learning areas during the study and there-
fore evaluation of their effectiveness remained separate. Both study
groups had the identical reading assignments, were exposed to like dem-
onstrations, and were taught following the same course outline and by
the same instructor,

The use of the two instructional devices was contrasted to tra-
ditional instructional techniques. The traditional techniques of instruc-

tion were without the aid of the project model or the student study guide.

DESIGN AND USE OF INSTRUCTIONAL DEVICES
The student study guide was primarily designed and employed

according to guidelines given by Giachino and Gallington.l The study

1
J. W. Giachino and Ralph Gallington, Course Construction in

Industrial Arts and Vocational Education (Chicago: American Technical
Society, 1961), pp. 223-229.

15



16
guide was mainly used in the conveying of information to the student;
therefore it was informational in character. The construction of the
study guide was divided into four parts: (1) a brief introduction to each
unit which stated the purpose, (2) a reference section which listed the
sources of information which were available to the student, (3) a study
and discussion outline of the material and (4) a series of questions de-
signed to guide the student's learning.

Construction and use of the project model was influenced largely
by Silvius and Curry. Z The project model was the completed parts of
the project ready for assembly. The model was constructed full-sise
and of identical material used by the students. Measurements of parts
were identified clearly in color. The project model was presented to
the test group during the planning of the project and was readily acces-
sible to the students during their work. The instructor used the pro-
ject model as an aid to manipulative instruction when it complemented

the clarity and realism of a presentation.

COMPOSITION OF GROUPS
All students were eighth grade boys at Urbana Jr. High School,
Urbana, Illinois. Students were placed in the four sections of industrial
arts by the registration process. All were naive to industrial ar¢s wood-

working and had previously received twelve weeks of instruction in

ZG. Harold Silvius and Estell H. Curry, Teaching Successfully
The Industrial Arte and Vocational Subjects (Bloomington, Illinols:
McKnight & McKnight, 1953), pp. 73-80.
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okotchl;xg and drawing. The four sections were combined to form two
study groups. The study gulde group (A) consisted of twenty-four students
and the project model group (B) contained thrity-one students. Group A
had originally coutained two additional subjects and group B had contained
one additional subject. A member of the study guide group moved from
the district midway through the experiment and the remalning two stu-
dents did not complete the experiment project in time for their scores
to be included in the study.

The experiment groups were given a pre-test, identical to the
post-test of information content achievement, as a measure of initial
status. The pre-test scores were used primarily as a check on the
equality of the experiment groups, and were used to compute the vari-
ance in achievement of the groups. The arithmatic mean of the scores
of the two groups were 12,75 for the study guide group and 12.16 for

the project model group. The two groups were considered equal for

the purpose of the experiment,

THE LEARNING TASK
The learning task in the study was both informational and manip-
ulative in character. Woodworking was selected as the area of learning
because of the teaching schedule of the writer.
The informational content followed a course outline developed
by the writer and approved by the industrial education department of

Urbana Community Unit Schools. The course outline lists the topics
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below:

1. Voed, lumber and forest products

A. Lumber
1. Wood structure and growth
2. Classification of lumber
3. Methods of cutting lumber
4. Methods of drying
5. Moisture content and shrinkage
6. Grades and sizses of lumber

B. The lumbering industry
11. Planning
A, Method of planning
1. Selection
2. Drawing
3. Bill of materials

4. Plan of procedures
5. Necessary tools

B. Measuring and designating size of lumber
111, Layout and roughing-out stock

A. Measurement

B. ILayout tools and their use

C. Aidse to layout

D. Roughing-out stock

1. Straight cutting with hand saws
2. Cutting curves

E. Introduction to power tools used in roughing-out
1. Portabdble tools
2. Stationary power tools

IV. Planlng and shaping wood to finished size

A. Planes
1. Identification
2, Use ot planes
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B. Carving and shaping
1. Use of spokeshave
2, Files
3. Surform files

C. Chamfers, bevels and tapers
V. Wood joints and fastening

A. Joining of wood
i. Common joining
2. Tools used in cutting joints
3. Reinforcement devices

VI. Drilling and boring holes

A. Drilling tools

B. Boring tools

C. Power tools

D. Special drilling operations
VII. Adhesives and holding devices

A. Adhesives
1. White glues
4. Urea resin
3. Resocinal resin

VIII. Preparing for a {finish and finishing

A, Abdbrasives and smoothing
1. Kinds of abrasives
2. Grades of abrasives
3. Smoothing of wood

B. Finishing
1. Purposes of finish
2, Selection and care of brushes
3. Wood grain and use of filler
4. Staining
5. Application of finishes, and finishing materials

The informational content was presented using a variety of
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methods excluding the experiment variable; the student study gulde.
The groups were conditioned equally in regard to use of textbooks, teacher
preseatations, teacher-student discussions, filme and filmetrip presen-
tations.

For purposes of evaluating studeat achievement In manipulative
activities, the individual project method was used in the experiment.
The project to be completed was selected from suggestions and ideas
of students and lnstructor. The final selection of the project was deter-
mined by votes made by members of the two test groups.

The construction of the individual project involved the following
applications:

A. Completion of a plan sheet

B. Layout of dimenslons of parts
C. Rough cutting parts to slse
D. Shapling parts to finlshed size
E. Layout and cutting of jointe
F. Layout and drilling of holes
G. Smoothing of parts

H. Assembly

1. Application of a finish

Manlpulative techniques were also presented as similar as pos-
sible In the three groups. Demonstrations of techniques were glven as
needed by each group and the variance of presentation was held as low

as possible. However, as noted, group A completed their work without

the aid of a process model of the project.

DESIGN OF INSTRUMENTS

Because of the two independent variables belng tested in this
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experiment, there was a necessity for two separate instruments for
measuring achievements. A test for achievement in the informational’
content of the experiment was needed. Also a test for achievement in
manipulative activities was necessary.

The test used in measuring achievement of the informational
content of the fourteen week course was designed in accordance with
guidelines given by Micheels and Karnaa.3 The achievement test was
composed of twenty-five identification items, fifteen sentence-completion
items and ten multiple choice items.

A quality rating scale was used in the evaluation of the manip-
ulative achievements of the experiment subjects. The scale was designed
in accordance to guidelines suggested by Newkirk and Greene.? The
items rated by the scale were changes made in the material by the use
of tools, fasteners and {inishes. In other words, the results of tech-
niques of procedures performed on the material were evaluated. Accord-
ing to Newkirk and Greene, "improvement in the reliability of rating
shop projects indicate the desirability of combining the judgments on

the different parts of the projects into a complete rating, and having the

3

Willians J. Micheels and M. Ray Karnes, Measuring Educa-
sional Achievement (New York: McGraw-Hill Book Co., 1950), pp.
180-193, 256-265.

4Louh V. Newkirk and Harry A. Greene, Tests and Measure-
ments in Industrial Education (New York: John Wiley & Sons, Inc.,
1935), pp. 151-170.
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projects rated by three or more jud.o-."s
The reliability of the pooled judgments of expert judges and the
reliability of ratings on quality scales have been determined to be high,
especially when the ratings of two or more judges are averaged. 6 For
these reasons, the rating scale was judged as a reliable lnstrument in

rating student projects and the corresponding manipulative achievement.

METHOD OF COLLECTING EXPERIMENT DATA

The fifty item achievement test was given as a pre-test on the
firet day of the experiment as a measure of the initial status of the ex-
periment subjects, At the end of the fourteen week experiment period,
the achievement test was again given. This time the scores were used
as a post-test of achievement in informational content. The post-test
scores were used in the computation of the value of the student study
guide as an instructional aid in the classroom. In order to assure that
the pre-test did not affect the other, only the scores earned were made
known to the students.

The seven item rating scale was used at the end of the experi-
ment to evaluate the students' achievement in manipulative activity.
Three judges rated the projects on the scale. They rated the quality of
each item on a scals of one to ten. The rating wae done independently

by each judge. The anonymity of the students or the control groups was

SNewkirk and Greene, p. 151.

bNewkirk and Greene, pp. 168-169.
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insured by identifying the projects randomly by letter.

STATISTICAL TREATMENT OF EXPERIMENTAL DATA

Coefficient of Reliability

The term reliability means the consistency with which a set
of test scores measure whatever they do moaluro.7 Only one form of
the test for measuring informational content achievement was designed
for the study, and the available time made it impractical to give the
test to groups other than those in the experiment. Consequently, the
coefficient of reliability of the test was computed by using the post-test
scores of the experiment subjects.

A split-half reliability coefficient, using the Stanley modified
formula as explained by Ebel, was computed from the post-test scores.
The test was divided into odd~-numbered items and even numbered items
and scored. The coefficient of correlation between the two subtests was

obtained by applying Stanley's modified forumh:8

Dj2

B )

D.Z

rs] -

D42 represents the squared difference between the sum of dif-

ference scores on the 27 per cent of papers having largest half test dif-

7Robort L. Ebel, Measuring Educational Achievement (Engle-
wood Cliffs, New Jersey: Prentice-Hall, Inc., 1965), p. 310.

8Ebel, pp. 315-316,
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ference scores and the sum of difference scores on the 27 per cent of
papers having smallest half test difference scores. Dg2 represents
the squared difference between the sums of total scores oun the 27 per
cent of papers having largest total scores and the sum of total scores
on the 27 per cent of papers having smallest total scores

The coefficient of correlation derived by the Stanley modified
formula is a coefficient of reliability which has been obtained from half-
length tests. To obtain an estimate of the reliability of the total test
it is necessary to correct the half test correlation by using the Spearman-
Brown formula:?

T Ill'!

(n-1)rg#l

L ~ reliability of total test n times as long as a shorter test.

urg = n times the rellability of the shorter teet.

(n-1) z4 1 2 (n-1) times the reliability of the shorter test, plus one.
The Kuder-Richardson formula 20 reliability was obtained from

the iormuhm

r= k (1... nSQz- Tz
k-1\ aFx%.(EX)
in which:

k {s the number of ftems

9Ebel, pp. 327-328.

10Epel, pp. 328-239.
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o is the asmber #f students
Q% ts the sum of the squares of the k times n individual queetion
BLOP@B,
'Iz {s the sum of the squares of the k question total scores
x2 ie the sum of the squares of the n student total scores
X ie the sum of the n student total scores.
Analysis of Yariance

To make an adequate and reliable comparison of the two methode
of teaching informational content and the two methods of presenting manip-
ulative informatioa, the statistical procedure of analysis of variaace
was sclected. The statistical procedures were selected on the basis
that they best utilised the available data in testing the experimental hy-
potheses. Because there were two experiment groups, the t distribution
was used to test the eignificance at the five per cent level. The .05
level was selected in order that obtaining a significant difference would
not be extremely difficult, yet not allow random differences to be con-
sidered true differences.

There were two experimental groups; one of which was sub-
jected to the student study guide in the informational content of the learn-
ing task, and the other to the project model in the manipulative content,
Both groupes were measured prior to instruction by a pre-teet, and im-
mediately foliowing the instruction by a post-test. The resultant data
wase adequate for the analysis of variance concerning the informational

content control. Also the manipulative achievement of the two groups
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was measured by a quality rating scale,

In testing the experiment hypotheses proposed in this study,
the procedure of analysis of variance provided a test for the following
questions.

1. Was the mean differeace Iln outcome between the two groups on
the pre-test and post-test large enough to be significant in measuring
informational content achievement ?

2, Was the mean differeace in cutcome between the two groups
on the pre-test and quality rating scale large enough to be significant
in measuring manipulative content achievement ?

Six means were used in the computation of analysis of variance;
one for each group on the pre-test, one for each group on the post-test
and one for each group on the quaiity rating scale. By using a combina-
tion of subscripts: 1, 2 and 3 respectively for pre-test, post-test and
rating scale; and A and B to represent the student study guide group snd
the project model group respectively, the means were designated as
Ma) ;‘-Bl' )—AA;_' 3—432. 3—453. and )_4'33. The possible differences which
were applicable to the experiment were identified as follows:11

D; » ﬁAz - "—"Alo the change shown by the student study guide group

in informational content achievement.

Dy = My, - Mp), the change shown by the project model group in

informational content achievement.

“Quixm McNemar, Psychological Statistics (4th ed.: New York:
John Wiley & Sons, Inc., 1969, pp. 85-87,



27
Dy = ﬁas - EAI ;. the change shown by the student study guide

group in manipulative content achievement,

.
- b

D4 3 ﬁBS - Mafl. the change shown by the project model group
in manipulative content achievement,

Dy = EA 1 im' the pre-test difference between groups.

D¢ = :‘.AZ - ..“»Bzc the post-test difference between groups.

D, » ﬁBS -M A3 the quality rating scale difference between groups.

7

It could be assumed that if there was a significant difference
between D5 and Dg that the intervening experiment had had an effect on
informationai achievement; however, this comparison would have failed
to test the net chaage. lLikewise, a comparison of Dg and D7 would have
failed to gauge the net shift of manipulative content achievement, The
significance of the difference between D; and D, was tested in order to
ascertain the net shift attributed to the student study guide. Aleo the
difference between Dy and D3 was computed in order to properly gauge
the net change attributed to the project model.

For the small sample situation, t « D/ sDD, where *Dp is the
best estimates of the variance of the standard error of dif{ference. The
best possible estimates of the variances of the two groups were needed
to compute standard error. For computation of standard error, it must

be assumed that the two groupe have the same variance, al In the

D.
instance of finding the significance of difference between D} and D,,

the following formula was applied:
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where
Mpl * the mean of the differences between the pre-test and
the post-test scores of the student study guide group.
“Dz * the mean of the differences between the pre-test and
the post-test scores of the project model group.
Nl : the number of subjects in the student study guide growp.
N2 = the number of subjects in the project model group.
An estimate of the variance common to the two groups, -20,
was derived by computing the sum of the scores and the mean of the dif-
ference separately for the two groups, then combining these sums, and

dividing by the number of degrees of freedom,

2 _zm. - Mp )24 S (D, - Mp,)? o
D N1+ Nz -2 '

where D, = XAZ =X, and Dy - sz = Xg; for all students in each
group with X as the test score denoted by th.s subscripts.
In equations (1) and (2), the mean of the differences is equal
to the difference between means; therefore, Mp) » My, - My and

= = 12
Mp, * Mp; - My,

1 chNomar. pp. 90-93,
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Using these formulas, the value of the t ratio was determined
with which to test the significance of the differences between changes
shown by the two groups on the pre-test and post-test, This method was
also used to compute the significance of difference between the changes

shown by the two groups on the pre-test and the quality rating scale.



Chapter 4

PRESENTATION AND TREATMENT

OF EXPERIMENT DATA

COEFFICIENT OF RELIABILITY

The reliability of the testing instrument used in this study for
measuring informational content achievement was determined by calcu-
lating the cosfficlent of reliability for the test. Two methods were used
in determining the coefficient of reliability.

Stanley's modified formula required dividing the test into a
subtest of odd items and a subtest of even ltems. The coefficient of
correlation indicating the relationship between the scores on the two
subtests was .87, This coefficient of correlation was an approximation
of the coefficient of reiiability of a test one-half the length of the exper-
iment instrument. To provide an estimate of the coefficient of reliabil-
ity of the full length test, the Spearman-Brown modified formula was
applied. The Spearman-Brown modified formula yielded an estimated
coefficient of reliability of .92. The coefficient of correlation computed
by Stanley's modified formula was lower than the coefficient of reliabil-
ity, because the reliability of a test is increased by increasing its length.

30
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The Kuder-Richardson formula of obtaining a coefficient of
reliability required an item analysis of the testing instrument. This
method indicated a coefficient of reliability of . 75. The Kuder-
Richardeon method usually provides a coefficient of reliability that is
slightly lower than the split-half method. ‘The difference in the coef-
ficients of reliability yieided by the two methods also indicates that the
difficulty of the items in the test was not consistent. :

The reliability of the informational content achievement test
used in this study was estimated by calculating the coefficient of reli-
ability by two methods. The Spearman-Brown modified formula pro-
vided a coefficient of reliability of .92. The Kuder-Richardson formula
provided a coefficient of reliability of .75. Of these two coefficients,
that yielded by the Kuder-Richardson formula would usuatly be more
accurate due to the use of all the student scores in the computation.
Perfect reliability, never obtained in actual practice, would be repre-
sented by a coefficient of 1.00, However, a test with a reliability coef-
ficient of .50 or higher is considered useful for research where group

performance is being measured.? For these reasons, the test instru-

ment used in measuring informational content achievement in this study

was judged sufficiently reliable.

lQuinn McNemar, Psychological Statistics (4th ed.; New York:
John Wiley and Sons, Inc., 1969), p. 170.

ZH, H. Remmers, N. L. Gage and J. Francis Rummel, A
Practical Introduction to Measurement and Education (New York: Har-
per and Brothers, 1960), p. 124.




32
ANALYSIS OF VARIANCE

In order to make an adequate and reliable comparison of the
effects of the two instructional devices and the effects of the traditional
method of teaching, the statistical procedure of analysis of variance
was selected for the treatmest of the experimesnt data. An analysis of
variance wae used in testing the following hypotheses. The experimen-
tal hypotheses were tested at the .05 level of significance. The selec-
tion of the .05 level of significance was dlescussed in Chapter 3 of this
paper. For either hypothesis to have been significant at the .05 level,
the t ratio would had to have been greater than 2.0525. 2
Test of Hypothesis 1

Hypothesis 1t There is no significant difference in informational
conteat achievement at the .05 level in eighth grade industrial arte be-
tween those students taught with the studeat study guide and those taught
by traditional teacher presentation method.

An analyeis of variance wae used in comparing the changes
in test scores {rom the pre-test to the post-test shown by the student
syllabus group and the project model group. The t distribution wae
used to test the significance of the difference between the changes of
these two groups. The mean scores of the student study guide group
were 12.75 on the pre-test and 33,67 on the post-test. The mean scores

of the project model group were 12.16 on the pre-test and 26.61 on the

3Goorgo A. Ferguson, Statistical Analysis in Psychology and
Education (2nd ed.; New York: McGraw-Hill Book Co., 1966), p. 406,
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post-test. The difference of the mean pre-test scores for the two groups
was .59. The increase in the mean score from the pre-test to the post-
test indicates that information content learning did take place. The
mean of the change in scores from the pre-test to the post-test was
found to be 14.45 for the project model group and 20.92 for the student
study guide group. The difference of these two means was found to have
a t ratio of .85, This difference wae not significant at the .05 level of
significance. T2ble 2 shows the mean score of each group on the pre-
test and on the post-test and the mean change in score from the pre-test
to the post-test for each group.

TABLE 2

MEAN SCORES AND CHANGE OF EACH GROUP
ON PRE-TEST AND POST-TEST

Mean Score Mean Score Mean
Group on Pre-test on Post-test Change

Student Study'Guide (A) 12.75 33.67 20.92
Project Model (B) 12,16 26.61 14.45

On the basis of the analysis of variance the null hypothesis
was accepted,

Test of Hypothesis 2

Hypothesis 2: There is no significant difference in the achieve-
ment of manipulative content at the .05 level in eighth grade industrial
arts between those students taught with the project model and those taught
by the traditional teacher presentation method.

An analysis of variance was used in comparing the changes in
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scores {rom the pre-test to the quality rating scale shown by the pro-
ject model group amd the etudent study guide group. The t distribution
was used to test the significance of the differences between the changes
of these two groucps. The mean scores of the project model group were
12.16 on the pre-test and 37,82 on the quality rating scale. The mean
scores of the student study guide group were 12.75 on the pre-test and
34.15 on the quality rating scale. The mean of the change in scores
from the pre-test to the quality rating scale was found to be 25, 66 for
the project model group and 21,40 for the student study guide group.
The difference of these two means was found to have a t ratio of .04.
This difference was not significant at the .05 level of significance.
Table 3 shows the mean score of each group on the pre -test and on the
quality rating scale and the mean change in score from the pre-test to
the quallfy rating scale for each group.

TABLE 3

MEAN SCORES AND CHANGE OF EACH GROUP ON
PRE-TEST AND QUALITY RATING SCALE

Mean Score Mean Score on Mean

Group on Pre-test (Quality Rating Scale Change
Project Model (B) 12,16 37.82 2%,66
Student Study Guide (A) 12,75 34.15 21.40

On the basis of the analysis of variance the null hypothesis was
accepted.

Summa ry

An analysis of variance indicated that the null hypotheses in
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this experiment should be accepted. Both hypotheses were tested at the
.05 tevel of significance, and neither hypothesis was shown to be sig-
nificant, This would indicate that the student study guide and traditional
teaching techniques are equally effective in producing informational con-
tent achievement in eighth grade industrial arts. Furthermore, it was
indicated that the project model and traditional teaching techniques are

equally effective in producing manipulative content achievement in eighth

grade industrial arts.



Chapter 5

SUMMATION

SUMMARY

This study was conducted to determine the relative effective-
ness of two instructional devices, the student study guide and the pro-
ject model, as compared to the effect of traditional techniques of teaching
eighth grade industrial arts. The experiment research compared the
use of traditional techniques of teaching and attempted to determine the
relative effectiveness of each on informational content achievement,

‘The study also compared the use of the project model and the use of
traditional techniques of teaching and attempted to ascertain the rela-
tive effectiveness of each on manipulative content achievement,

The experiment involved fifty-five junior high achool boys en-
rolled in four classes of eighth grade industrial arts at Urbana Junior
High School, Urbana, Illinois, during the 1970-1971 school year. The
two experiment groups formed from the four sections were considered
equal on the basis of their average scores on the pre-test of achievement.

The pre-test was given on the first day of the experiment, prior

to any instruction, and was again given immediately following a fourteen

36
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week period of instruction as a test of informational content achieve-
ment. The reliability of the post-test scores was computed by two
methods, the Kuder-Richardeon formula and the Spearman-Brown modi-
fied formula, and on ti.e basis of the coefficients of reliability derived,
the measuring instrument was judged as sufficiently reliable for the
study.

Identically planned individual projects were completed by the
experiment subjects during the fourteen weeks and these were appraised
separately by three impartial evaluators on a quality rating scale. The
resultant scores on the quality rating scale were averaged to give reli-
able statistics fo.r the experiment.

An analyesis of variance was used to ascertain the significance
of differences in achievement of Informational content and achievement
of manipulative content between the two study groups. The t distribu-
tion was used to test the significance of the differences at the .05 level.
Results indicated no significant difference in informational content achieve-
ment between that group aided by the student study guide and the group
instructed by traditional techniques. The findings also indicated there
was no significant difference in manipulative content achievement be-
tween the group aided by project model and the group instructed by tra-
ditional techniques.

On the basis of these findings, it was concluded that the use of

traditional techniques and the use of the student study guide are equally
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offective on achievement in the teaching of informational content of eighth
grade industrial arts. ¥rom the findings, it was also concluded that
the use of traditional techniques and the use of a project model are equally
effective on achievement in the teaching of manipulative content of eighth

grade industrial arts.

C ONCLUSIONS

All conclusions were based on the population, treatment, tests,
and conditions used in the experiment.

1. Instruction in eighth grade industrial arts which uses tra-
ditional techniques appears to be just as effective in producing informa-
tional content achievement as instruction which uses the student study
guide as the major instructional device.

2. Instruction in eighth grade industrial arts which uses tra-
ditional techniques appears to be just as effective in producing manipu-
lative content achievement as instruction which uses a project model

as the major instructional device.

IMPLICATIONS
The results of the study indicate that the use of the student
study guide in the teaching of eighth grade iadustrial arts has no advan-
tage over the traditional techniques of teaching in the achievement of
informational content. Results of the study also indicate that the use
of the project model in teaching eighth grade industrial arts has no ad-

vantage over traditional techniques in terms of manipulative content
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achievement. However, on the basis of observations made by the writer
during the experiment, it is his opinion that the use of the student study
guide is beneficial to the instruction of eighth grade industrial arts. It
is his belief that two major assets of the student study guide and the
project model are the improvement of classroom management of instruc-
tion, and that a definite concept is gained by the student of what he is
expected to study.

Since thore. appears to be no difference in achievement produced
by the two instructional devices and traditional techniques, the choice
of whether to use the student study guide and the project model as in-
structional devices may be a practical one of time, money or effort.
It should be stated that because onlv achievement was considered in the
study, other areas such as improvement of classroom management and
student interest should not be ignored when choosing instructional devices

and techniques.

SUGGESTIONS FOR ADDITIONAL RESEARCH
The present study has been of narrow scope. This was neces-
sary in order to reach valid conclusions from the experiment data in
the time available. The following suggestions are for additional research
in areas related to this study.
1. The use of the student study guide and/or models could be
evaluated as to their effect on time necessary for achievement as com-

pared to traditional instruction techniques.
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2. The use of a panel showing the steps in completing a pro-
ject could be evaluated in terms of achievement and time necessary for

completion of the procedures.

3. The review of literature and research for this study has
shown a need for research into the principles and uses of both the stu-

dent study guide and project models.
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Informational Content Achievement T est



DIRECTIONS:

TEST

Shown below are several handtools used in woodworking.
You are to write the proper name of the tool in the blank

provided.
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17

DIRECTIONS:

18

names in the appropriate blank.

—

>

L
Z
5>

§
S

19
20
21
22
23
24
26

Identify the following wood joints by writing the proper

=
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e
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DIRECTIONS: In the following seatences certain key words are omitted.
The omissions are indicated by amall blank spaces.
Write the word or words that camplete the meaning of
the sentences in the blank spaces to the left.

26 Veneer is cut by either the or the

27 method .

28 Lumber is dried either by or

29 drying.

30 Tbere are two general types of wood:

31 and %

32 Lumber ias cut from the log by two methodas:

33 sawing and sawing,

34 The aise of nails is duig'nated by the word

35 VWood is also classified as to whether it has

36 or grain,

37 When putting screws in hardwood it is always
best to drill a pilot hole and a hole.

38 Abrasives that are mined or quarried are called
abrasives.

39 There are board feet in a piece of lumber
that is 1 inch X 12 inches X 5 feet.

40 Smoothing of wood should be done in the same
direction as the .
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DIRECTIONS: Each of the questions or incomplete statements listed

2.

3.

5.

below {s followed by several possible answers. Choose
the answer that best answers the question or completes
the statement. Place the identifying letter of that answer
(A, B, C, or D) in the numbered blank space at the left
of the item,

The ripeaw ls for cutting

A, across grain
B. woad joints

C. with the grain
D. curved designe

A pattern of wood, metal, plastic or masonite is a

A. layout
B. pattern
C. design
D. template

Sanding of end grain should be done

A. across the edges

B. i{n one direction only
C. with the grain

D. across grain

Mineral spirits is an oil product used in place of

A. turpentine
B. lacquer
C. alcohol
D. linseed oil

To bore a 3/8 inch diameter hole, you would use a number
?  auger bit,

A.3
B. 8
C. 3/8
D. 6

50



7.

9.

10.

Sl
Plywood is constructed of a (an) _?_ number of layers.

A, odd

B, even

C. odd or even
D. seven

Measurements of a plece of wood are listed

A, thickness x width x length
B. thickness x length x width
C. width x length x thickness
D. length x thickness x width

A tool used for checking squareness of a board ls

A, ruler

B. try square
C. level

D. dividers

The split or space made by a saw is called the

A, vee
B. line
C. korf
D. cut

The final step to cleaning a brush ls to clean in

A, correct thinner
B. turpentine

C. soap and water
D. oil



10.

11.

12.

13.

14.

15.

16.

17.

file

brace
backsaw
auger bit

try square
bar clamp
coping saw
handscrews
chisel
combination square
claw hammer
screw driver
hand drill
drill (bit)
scratch awl
mallet

handsaw

18,
19.
20,
21,
22.
23.
24,
25.
26.
27,
28.
29.
30.
31.
32.
33.

34.

plane

butt
rabbett
edge
miter
dado
mortise and tenon
lap
rotary
slicing
air

kiin
hardwood
softwood
straight
quarter

penny

52

35.
36.
37.
38.
39.

40,

42.
43.
44.
45.
46.
47,
44.
49.

50.

open
closed
shaak
natural
five (5)
grain
C

D
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INDIVIDUAL PROJECT EVALUATION TEAM

Dr. Ming H. Land, Assistant Professor of Industrial Arte and Technology,

Eaetern Illinois University, Charleaton, Illinois.

Dr. Robert B. Sonderman, Head of the Department of Industrial Arte

Education, Eastern Illinois University, Charleston, Illinois,.

Mr. James Tammen, Graduate Assistant, Department of Industrial Arts

Education, Eastern Illinols University, Charleston, lilinois.
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APPENDIX C

Q uality Rating Scale



QUALITY RATING SCALE

Rating Scale for Project No.

PHYSICAL MEASUREMENT

A,

B.

Dimenseions

Squareness

INSPECTION

c.

¥.

G.

Drilling
Jointe
Smoothing

Finish

Finesse

TOTAL

10

10

10

10

10

10

10
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APPENDIX D

Complete Record of Scores
for Subjects



Table 4

Scores for Each Student {n Student Study Guide G»

Pre-test Pett-test Rating Scale
Student (X A1) (XAD M(X 23)
1 26 47 47
2 21 30 26,67
3 21 35 29.33
4 18 40 48.33
5 18 42 53
6 17 27 25
7 15 40 40,33
e . 13 31 44
9 13 37 35.33
10 13 41 26,33
11 12 34 22
12 12 30 29
13 11 31 38
14 11 30 25
15 11 27 42,67
16 10 32 36.67
17 9 29 25,33
18 9 36 26.67
19 9 31 23.33
20 9 39 30.67
21 9 37 33.33
22 7 29 34
2) 6 21 31
24 S 32 36.67
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T able 5

Scores for Each Student in Project Model Gra

Pre-test Post-test Rating Scale
Student (Xa1) (XA M(X3)
25 20 39 33.33
26 17 30 36.67
27 16 32 39.67
28 16 32 40.33
29 16 27 42.33
30 16 3¢ 36.67
3l 16 33 39.33
32 16 28 29.67
33 15 39 49.67
34 15 40 61.67
35 14 23 34.33
36 14 31 36
37 13 29 39.67
k1] 13 22 40.33
39 12 22 39.
40 12 20 33.33
41 12 23 41.33
42 11 23 53.33
43 11 19 46.67
44 11 Z2 34.33.
45 11 27 31
46 10 21 34.67
47 10 24 25.33
48 10 26 38.33
49 9 22 32.67
50 9 22 32.67
51 7 35 29
52 7 24 37.67
53 6 17 27
54 6 26 40
55 6 15 36.67
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A PPENDIX E

Unit from Student Study Guide



Unit No. 1

WwOOD, LUMBER AND FOREST PRODUCTS

It seems right that in briefly examining the field of woodwork-
ing, at some point we should examine the growth and production of lum-
ber. The information we cover in this unit will be presented both by

discussion and by reading the text,

References!
Read the pages listed below in the textbook assigned.

1. Genersl Shop, Groneman & Ferier, (grey & blue), pages 65
to 78.

2. General Shop, Groneman & Ferier, (red), pages 46 to 58.

Discuasion Outline:
A. Lumber
1. Wood structure and growth

Z. Classificatien of lumber
a. hardwood
b. softwood
c. plywood

3. Methods of cutting lumber
a. plain sawing
b. quarter-sawing
c. cutting of v.neer
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4. Methods of drying

a, air

b. kiln
5. Moisture content and shrinkags
6. Grades and sizes of lumber

B. The lumbering industry

1. Cutting and transportation
2. Lumber product s

3. Conservation

4. Occupations

Study Questions:
Answer the questions below onan 8 1/2 x 11 sheet of lined paper and
hand in. Use both the information from the textbook and the class dis-
cussions.
1. How can you find the age of a tree?
2. Which of the two methods of drying lumber {s best?
3. What {s the most cornmon method of cutting veneer ?
Vhat is the core of plywood ?
What are the faces?
4. Explain the meaning of the following abbreviations or terms.
A, KD
B, §¢25S

C. heartwood

D, cambium



APPENDIX F

Drawing of Individual Project



INDIVIDUAL PROJECT

Scale 1/4" = 1"

sal

< [\) -

9l
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