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In working with students in the genersl shop, numerous
instructors have observed that methods of instruotion
appear to very in effectiveness with different students.

This difference, however, is usually a general observation,
based on personal judgment rather than on seclentific obserw
vation. Since the problem of methodology or effective
communication is of concern to many instructors in industrial
arts education, an experimental study of two teaching methods
was the subject of investigation for this report.

The results ar' s comparison of teaching methods should
be of value and interest not only to teachers of industrisl
arts st the elementary and secondary level, but also to
those engeged in the preparation of industrisl arts teachers
in college. This study should also be of value in voca-
tional education, in the other practical arts, and in
general education.,

Need for the study

The gep between teaching snd learning has to be bridged
by methodology. The function of method, sccording to Maley,
is to find common procedural grounds between the teacher



2

and the learner.l Methodology is = matter of communication.
It was on the gquestion of effectiveness of “common
procedurasl grounds® that .tm investigation was undertaken.

ent of the problen

This study uﬁs a mar&m of the dia-eua&eé method
and tk& ﬂMMﬁll ﬂtm of presenting related informa-
tion of factual nature to eighth grade junior high nma).
students in the general shop. ’

~ An attempt wes made to determine the most efficient
method of presentation in terms of the gain and retention
of factual knowledge. .
HQypotheses

The four Wﬁ!ﬂ#‘t that were examined in this study
were: (1) There will be no significant difference in the
initial ability of the control group over the initial
abllity of the experimental group. (2) There will be no
significent difference in the effects of the trailning on
different ability groups as measured by the pretest. (3)
There will be no iimrimt difference in the gain of
factual knowledge in the experimental group over the gain
in factuasl knowledge of the control group. (4) There will

nstructional %, American Council of Industrial
fgg)“. 1:;-6-»'“1«& oomington: Meinight snd Hcknight,
2ila Poe



be no significant difference in the retention of factual
nowledge in the experimental group over the retention ‘
of factusl knowledge of the control group.

Population

The population for this study was eighth grade boys
enrolled in an Industrial Arts General Shop at the Northe
west Junior High School in Kansas City, Kansas. The total
enrollment at Northwest is approximately 1,200 students.
The maximum general shop enrollment is 144 students, with
gix class periods of 24 students in each class,

The data collected were related to the initial gain
in factual Imowledge and the retention of factual knowledge.
The d&ta were snalyzed to determine which method, if either,
wes better in relation to these data.

Definitions of terms
The following terms were defined to give a definite
understanding of the terminology as used in this study.

Q;gggg;%gﬁ Directed gﬁggg, Discussion that is
controlled by its leadership, fixed agenda, or

some other gra%p structure, to move through its
stated agenda.

« The trial of planned procedure
accompanied by control of conditions and/or
controlled variations of conditions together
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with observations of results for the purpose
of discovering relationships and evaluating
the reamsonableness of a given hypothesis..

1 ﬁ%gao A shop having various activi-
ased on u&lcctud industries, usually
hoasoa in one room and under the direction of
one teacher. 4.

dustrial gfgga An area of education deal-

th soclo-economical problems and occu=~
pnhiennl opportunities involving experiences
with a wide range of materials, tools, processes,
products, and ocoupations typical of an
industrial society.

Usually a school that
ie pu; 8 sraﬂgl seven, eight, and

* The theory of the naturs, place,
nds of methods used in teaching.?

%h;ggigxg Tagt. A test so constructed that dif-
erent soerars working independently will arrive
at the same or essentially the same score for a
given performance; usually besed on alternate
responses, multiple-cholce, matehing, or comple~
tion type questions; scored by means of a key

of correct answers, any snswer disagguotas with
the key being regarded ss incorrect

nformati (ind, ed.) knowledge
necessary for a thorough understanding of
the equipnment, taels. materials, processes,
and skills of = glven area,

Tesimioues used in the $¥o methods

1. Prior assignuent of material to be covered.

21bides ps 235 4Ibid., p. 499 5ibid.. p. 499
61pid., pe 306 7Ibid., e 345
81pid., p. 562 91bid.s p. 457
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2. Class discussion of material,
3. Test over materials,

1. Prior sssignment of materials to be covered,

2, Performance of experiments with materials and
equipment.

3. Test over materials.

e e

of She study

The results of this study were limited to situations
where the population was similar to the students in the
genersl shop classes at the Northwest Junior High School.
The study was limited to the related information unit on
abrasives and to the two different ways of presenting
this related informagion, It wes limited by the valldity
of th; data collecting instrument and the validity of
the evaluation of the data collected.

The evaluation instruments in this study were objective
tests designed to evaluate the informastion that groups of
students received in the experiment. An objective type test
was used, It contained alternate responses, multiple-choice,
matching, snd completion type questions. A pretest was
administered prior to the time of the experiment to ascertain
the amount of factual knowledge already possessed by the
students, The day after the experiment was performed the
objective test was again gilven to ascertain the actual



amount of gain in facbual Imowledge, The second adminise
tration of the test was followed by a third administration
designed to sscertain the amount of retention of factual
inowledge by the students, The retention best was given
twenty~-one daye after the gain test.

Bevieu of litersture

The review of related litersture has been limited to
mammammmmmwmwmmﬂ~
mental method.

"ereative teaching aa;!.ls for an active problem solving
attitude toward 1ife rather than one that is passive in
nature. In creative teaching a number of mental habits
are formed: Open-mindedness, suspension of judgment until
all the facts are Imown, looking for causes, and evaluas-
tion on basis of facts," 11

Beslecally, that is what Maley discussed in s magazine
article published in 1959.12 working in conjunction with
the Montgomery Junior High School in Hontgomery County,
Harylend, Meley and the general shop teacher, Keeny, inaugu=
rated a total experimental program for one class of ninth

—

litheodore F, Struck, Sreatis
M‘y and M@ ’.938}* P 554

mma Mty, Mm ma. xmmwtsm in the

m {New York: John

”mma 195933

b i TR Ty A X ¢z
"\.. "‘?;\‘ﬂ i!{ f‘} R aﬂ %
A O

h ¥ m | VRN ‘Laumﬁn



grede boys,

The ¢lass was treated with a different attitude than
the nomal shop class., There were twelve students in the
clane and the students wxc volunteers; they were issued
billfeld identificetion cards, lepel badges, and personal
o1ip boards, The class was called "The Industrial Arts
Research Laboratory”. In this veport Maley referred to the
teacher's commente on the class: "the teacher is not an
enewer man but one who facilitates and enables the finde
inge of snswers".13 This class did experimental research
with produets and materials, btut the results of this method
of teaching were not reported as a scientific experiment.

Selentific research has been done on the experimental
method of teaching, Bitner, in a doctoral dissertation
in 1961, compsred the conventional method of teaching and
the experimental method of teaching sixth grade arithmetic.
The conventionsl method was defined as: telling, showing,
demonstrating, explaining, and the use of texthooks.

The experimental method m def'ined aes a self-discovery
method in which students explored, experimented, and dis-
covered arithmetic facts, The following conclusions were
made: (1) no significant differences in the mean performance
of the post-test, (2) retention favored the experimental
method of teaching, (3) mesn perfermance on transfer favored

31pid., pe 15



the conventional method of teaching, 1%

In a doctorsl study by Riggs in 1961, two groups of
eﬂlm freshmen enrolled in genorasl chemistry were used
£mammoﬂafm-m.ewwmmm One group
used a laboratory memual as a:'gulde for study, the other
group used the research or experimental format as a gulde,
The comclusion in this study was Shat mo significant dife
ference was found in the research or experimental method
of teaching,l5

Barl, in a book published in 1960, suggested that
in our age of advanced technology the transition between
high school and college 1ife to 1life as an adult would be
easiexr il research, problem solving, or the experimental
method of teaching were used in our schools, This method
of teaching, scoording %o Earl, "would develop a desire
in young people to inquive, search, creste, investigate
and explore the concepts of 1ife.16 sarits statement
appears to support Haley's statement that the teacher must

mmm
s N0« 24 Dy 3

5virg1l niges, "a

; Comparison
College Ceneral Mum Laboratory",
XXIIX, Wo. 1, pPue 165

16 srthur Earl, Experiments uith hatorials
.__f_*w g tmw nd Meinig
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oreate sm atmosphere in which the leamer is free to explove
and to discover,17 | i '

- The peview of mm& literature has indicated that
there have been conflicting opinions as to which of the
methods, cenventional or experimen

 to be used in teaching.

Séme methods of teaching appear to have been more .
efferiive thon others. Since method is the gap between
teaching and lsaming, the present study was done in an

- attempt to ascertain which of two teaching methods was

more effective, the discussion method or the experimental
method, |

The population was students enrolled in the general
shop classes at Horthwest Junior High School, The evaluge
tion instruments were wb&wtzﬂ tests given to the m
sion group and the experimental group over the related
information unit on abresives,

The review of the related information indicated e
aurmwmmummmumwm;m
more effective,

PORTER LIBRARY



CHAPIER II

NATURE OF THE STUDY

The snalysis of covarisunce was selected as the method
of interpreting the data collected on this experimental
study of two different methods of presenting related
information.

Rendom selection was used to sssign classes %o the
two groups in the experimentsl design. An objective test
was designed to be used as a pretest, galn test and retene
tion test, The related informeation unit, the schedule of
events, snd a detalled comparison of time used by the

two groups will be discussed,

318 of covariance

The general shop students in this study had been
assigned to class prior to the time of the study. HNorthe
west Junior High School uses achievement grouping in the
academic classes, but not in the shop classes., However,
if students of higher intelligence are grouped in a class
of English or mathematics, at that time, they cannot be
enrolled in the general shop classes, Therefore, some
indirect grouping does occur in shop classes., Since prior
arrengements could not be made for the assignment of students

to classes, the method of analysis of covarisnce was used.

10
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Analysis of covarisnce is a statlistical method that
nay be used in compering two different methods of teaching
and determining if there }n any measurable difference
between the conventional method and the experimental method
of teaching. &ince it is impossible to treat one group
in two ways simultaneously, it iz necessary to deal with .
two or more groups, each of which is treated differently
from the others., A valid comparison of the gains made
by the several groups requires that allowances must be
nade for initisl differences between the groups. The
statistical technique called analysis of covarisnce is
generally regarded as the most rigorous means of making
such sdjustments and fumishing sound interpretable results,l

inalysis of the results of this study was based on
o manual published by the Eduecation Testing Service.
This menual was written for people who were not familiar
with the complex statistics of educationsl experimentaw
tion and yet wanted to analyze experimental results in
a sound fashion.

Analysis of covariance represents an
for the correlatien between initial snd final

posesilble or guite difficult to egquate control
and experimental groups from the start: 4

ldenyy 3. Dyer and azm,zm s. Sam#er, Analyzin

gﬁk‘%&%%?*“f-%yh
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situation which often obtains in actusl
experinents, Through covariance snaly-
oias one is able to effect adjustments
in finel or temminal scores which will
allow for aifremm in some initial
varisble.2

The six cleasses of atudents were divided Into two
groups of three classes each, Assignments of the classes
to the two different methods of teaching were by random
selection.? six tool checks were placed in a oen, the
tool checks were numbered from one to =ix; each check
mhor'mumm to the hour of each class it was
to represent. A flip of the coin by an independent
second party determined that the first tool check drewn
oub of the ocan would be assigned to the experimental
Mamummmmmmx&mummd'-
to the control group, Checks were drawn snd alternate
assignments mede until the classez were divided into tweo
groups of three classes each. The selection of the tool
checks from the can wes done by sn uninterested second
party., The results of the rendom selection are shown

i

2% Eﬂ w*ti e d : LC :_".‘«-r;', QY
Blon (New York; David MeKay Company, 1950

lessazon (Now York: Holts Rl 3
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in Table I.
TAMIE X

RANDOM ASSICHHENT OF CLASSES TC CONTROL GROUP
AND EXPERIMENTAL GROUP

mmz . ' | MGW

Hour one Hour two
Hour threec Hour four
Hour aix Jour five

As previously mentioned, it was lampossible to select
the students for thils study; therefore a design similer
to the Honequivalent Control Group Deslgn was used, The

in education mmma wm m Wm
zroup end a control sroup, both given a pretest
and a postbest, but in which the control group
does not have pre-experimental sampling equivale
ence, Hather, the groups constltute natural
assenbled wutatan such as classrooms, as
similar as avellability permits, yet wz 80
similar that one can dispense with the pretest,
%hcmatmmtarxwmmwmatm
M to be random the other the con=-
experinenter,

Figure 1 ;i
HONEQUIVALENT CONTROL GROUP DESIGHN,

‘m Ls Gage,
Band HeNally snd

PORTER LIBRARY
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original design is shown in Figure 1, page 13+ The modiw
fication of this design, the one which was used in this
experiment is shown in Figure 2.

s SeTRIL SR

Pretest Experimental Posttest Posttest
Pretest = Control Posttest Posttest

Op - Observation pretest (Pretest of factual Imowledge)
X2 - Experimental teaching method group

%¢ « Discussion teaching method group

01 - Observation initisl. (Gein in factual lmowledge)
OrR - Observation retention (retention of knowledge)

Figure 2
IENTAL STUDY DESIGN

The pretest used as a predictor in the analysis of
covarisnce was a teacher-made objective test.

Hechaniocal ressoning scores were not available for
the students used in this study. Intelligence scores avail-
eble would not necessarily reflect prior knowledge of
abrasives by the students, One test form waes used for the
pretest, galn test and the retention test. Time allowances
were made between each testing session to reduce over
exposure to the one test form. 7The objective test used
is included in Appendix B, page 40.
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A test key was used in scoring each test. If the
snswer or answers on the student's test paper corresponded
with the answer or answers on the key, it was counted corw
rect; if it did not correspond with the key, it was counted
incorrect. The test key used is shown in Appendix B, page 42.

The related information unit selected to be used in
this study was on abrasive paper, This information was
selected for two reasons. Une, it appeared to be clearly
related to the type of experiment that was selected, Two,
it came in the course of study at this time, Each student
received a copy of the related information sheet, shown
in Appendixz C, page 4%, The related informaetion sheet
covers all points that would appear on the test.

Schedule of study events

Table 2 shows the eschedule of events as they heppened

during the twenty-two day period of this study.
TABLE II
TIME SCHEDULE OF STUDY EVENTS

Pretest

1 X X
& Assignment X X
7 Experiment X
8 Gain test X X
22 X X

Betention test




son of &ime

in attempt was made to equalize the time used at school
by each group in the study. A total of forty-five minutes
of school time was used for review, discussion, and experie-
nentation, This total does not include the time used by
students in taking the three tests. The manner in which
the forty-five minutes were used in esach group is shown
in Table III.

TABLE III

COMPARISON OF TIME ALLOTTED T0 THE TWO GROUPS
DURING THE EXPERINENT

m masm cmm Expor&mhl
Group Group
Home study of related
information Yes Yes
Review of related infprmation
on the day of experiment 10 10
Discussion time for the _
Control group 25 0
e Eeriamte) o 0 0
: group 1
Time used in experimentation 0 15
Question and snswer period 5 0
Summary time for amﬂm& 0 5
Review time for gsin test 5
Review time for retention test ) ﬁ
45 45
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Ssnary

inalysis of covarisnce was selected because it made
the most of the available data and provided the most valid
interpretation of the data. The cxperimental design
gelected made use of a pretest, the experiment, a post-
test, and a retention test, The actual experiment was
the use of a related information unit, presented in two
different ways. Students were tested over this informa-
tion by the use of an objective test, Time allowances
were made between each test to minimlze the carry-over

of facts from one test to the next.



CHAPTER III
THE CONTROL GROUP

The control group was presented the related informa=-
tion unit by the discussion method. A pretest, a galn
test, and a retention test was given to the control group
on the same day as the experimental group. The test results
of the control group are given in this chapter.

Actual class numbers differ from the numbers of stu=-
dents used in the experiment. This was due to absenteeism
of students, If a student was absent the day of a test
or the day of the experiment, he was not used as part of
this study. The class hours, the actual numbers in each
hour snd the number of students participating in the con-
trol group are shown in Table IV,

TABLE IV
CLASS HOUR, ACTUAL NUMBER OF STUDENTS IN EACH GROUP,

AND NUMBERS OF PARTICIPATING STUDENTS
IN THE CONTROL GROUP

e e e S —
Hour Actual number Study number
One 20 18
Three 19 15
8ix - 20
Total 61 53
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Zhe pretest

Six deys prior to the date of the experiment a pre-
test was given, This was the first time that the students
in the Genersl Shop Classes became familiasr with the experie-
ment, The following information was given to the six shop
classes, "You are going to participate in an experiment
using two different methods of teaching. Today you are
going to have a test. It will not count as part of your
six weeks grade; however, do your bealt on this test to
see if your group can do better then the other group of
students in this mMﬂ; next week you will have ane
other test as part of this experiment, more information
will be given to you at that time,” The pretest was given
end the results are recorded in Table V,

TABLE V

CONTROL GROUP PRETEST BESULTS

The discussion method was used in presenting the
related information unit to the control group. On Honday,
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the day prior to the actusl experiment, students in the
control group were given related information sheets. The
students were instructed to take the sheets home and study
them snd that the next day, in class, the wmnm would
be covered. A test would be given over this information on
Wednesday.

On Tuesday additional related information sheets
were passed out snd a ten minute review poriod was provide
ed, Oheets displaying samples of abrasive papers were placed
on the benches for students to observe during the discuse
sions also sheets showing the different grits of abrasive
papers were provided, After the review period, a tweniyw
five ninute discussion of abrasives was held, This dis~
ocussion covered the different aspects of abrasives, abe
rasive papers, forms, types, glues, grits, and terminology
end definitions. After the discussion period, time was
provided for gquestions and answers, Students were remind-
ed that on Wednesday they would be tested over this ine-
formation,.

On Vednesday, students in each class of the control
group were given five minutes review time before the gain
test, The results of the galn test for the control grouwp
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are given in Table VI.
TARLE VI

CONTROL GROUP GAIN TEST HESULTS

2he rekenblon best

Fourteen days after the gain test and twenty-one days
after the pretest, the retention test was given, Students
were not told in advance about the retention test. On tfﬁa |
day the test was to be given, mo review time was allowed.
The test was administered snd the results recorded, The
results of the control group retention test ave given
in Table VII. | ;

TARLE VIX
CONTROL GROUP RETENTION TEST RESULTS

Range : ' Median ' Mean score
16 - 28 26,79
Supmsry

The control group consisted of three classes, meeting

PGR??Q A ) o e e
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the first, third end sixth hours. The control group classes
were assigned by random selection, An objective type test
was used as a pretest to ascertain the amount of factual
mm:m sliready possessed by the studentes, The mean
iwz-n of the pumt was 14,62, The control group wes
presented the related information unit by the discussion
nethod. On the day following the discussion a gain test
was given to ascertain the smount of gain in factual Imows
ledge by the students, The mean score of the gain test
was 27.32, s gain of 13,06 points, On the fourteenth day
after the gain test o retentlon test was given to discover
the emount of lose in factusl Imowledge by the students,
The mean score of the retention test was 26,79, a loss of
+53 of & point. |



The related information unit wes presented to the
experimental group by the experimental method, A
pretest wes given to the experimental group prior to the
experiment, The day following the experiment the galn
teat was adninistereds Fourteen days after the gain test
a retention btest was gi.w The bests and the related
information unit were given to the experimentsl group
on the same day as the control group, The results of the
experimental group tests ave reported in this chapter.

Aam class nuzmbers in the experimental group dife
fer fm m mmber of students thit participated in
the experiment, The difference in numbers was due %0
absenteeism of the students. Table VIII, page 24, shows
the class hour, actual number of students in each hour
and the actual number of students participating in the
experinental group.

23
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TABLE VIIX

CLASS HOUR, ACTUAL NUMBER OF STUDENTS IN EACH
GROUP Aﬁgx nmw QMICI?MIEQ STUDENTS

Tuo 20 19
Four . 22 20
Five 21 16
Total 63 55

Zhe pretest

The pretest was administered to the experimental

group on the same day as it was glven to the control group.

ALl information snd instructions were the same for both
groups, Pretest results for the experimentasl group are
in Table IX.

TABLE IX

On Monday of the week of the tmmt. students
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in the experimentsl group were given related information
sheets., The students were instructed to take the sheets
home and study m. They were also told that this infor=
mation would be covered in e:.m tha next day, and M a
test would be glven over the infommation on mel

On Tuesday students were provided with additional
information sheets and were given ten minutes in which
to study. The review period was followed by a ten minute
lecture on abrasives by the teacher, The general shop
has six foure-station work benches., The students at benches
one and two performed the abrasive wear test. Students
at benches three and four performed the abrasive cutting
test. Denches five and six performed the moisture resiste
ance test. Students at each bench were provided with work
sheets for each experiment, on which to record results
snd draw conclusions. ¥Work sheets used by the students
sre shown in Appendix D, page 50, At the end of the allotted
tine for the experimentation, students were given five
minutes to compare their results and draw conclusions,
Then one student from each experimentsl group was asked
to present the findings to the class as a whole.

At the end of the experiment, students were reminded
that the next day they would be tested over the related
information.
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dhe galn test

On Wednesday of the week of the experiment, the gain
test was given to esch class in the experimentsl group.
Each cless had five minutes review period before the test,
Results of the gein test are given in Table X.

TARLE X
EXPERIMENTAL GROUP GAIN TEST RESULTS

The retention test for the experimental group was
given on the seme day as the retention test for the con~
trol group, Students were not told in advence of the
retention test. Resnults of the retention test administred
to the experimental group are given in Table II.

TABLE XX
EXPERINENTAL CGROUP HETENTION TEST RESULTS

Range Median Hean score

28 2l 23.75
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The pretest was givean to the experimental group to
ascertain the smount of knowledge already lmown by the
students. The mean score of the pretest was 12,69, The
experimentsl group was presented the relsted information
unit by the experimentsl method. On the day following
the experiment a gain test was given to ascerbain the
amount of gain in factual Imowledge by the students, The
mean score of the gain test was 24,00, & gain of 11,31
points., On the fourteenth day af'ter the gain test a re-
tention test was glven to discover the amount of loss in
factual knowledge., The mesn score of the retention test
was 23,74, a loss of .26 of 2 point.



CHAPTER V

A COMPARISOR OF THE TEST RESULYS FOR THE CONTROL
GROUP AND THE EXPERINENTAL GROUP

In this chepter the test results of the two groups
in this study are given, The test results are shown in
Table XII, Also there is a discussion on the analysis
of coverisnce and sn explanation of the lines of retention,

TABLE XIX

COMPARISON OF THE RANGE, MEDIAN AND MEAN OF THE CONTROL
GROUP AND THE EXPERINENT. oo :

14
8 12 128
e - o8
Control Retention test 16 26479

Experimental Hetention test 2k 2% 2375

this study to interpret the results of the two groups.
inslysis of covariance works on the principle that there
is a relation between the score obtained by each student at

28
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the begimning of treaining and the score obbalned at the
end of training, In general, students with high scores
at the begimning will have high scores at the end, regards
less of whether such students are in the control group or
the experimentel group.! This relationship may be visualized
a8 2 iine of relation between initlal test scores and final
test scores, If this relationship holds true the lines of
relation for the two hypotheticasl groups, based upon the
test data, might appear ss shown in Figure 3,
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The slope of one line 18 notliceably steeper than the
slope of the other line., The difference in the slope ot‘
the lines of relatlon indicates that the relative effects
of the training were different for different levels of
ability, =8 measured by the initial test. Thus, one pare-
ticular method of training may have been superior for the
hlgh gscoring students, but inferior for the low scoring
students., It should be noted that results cbtained by a
more simple method of interpretation would have obscured
these two results by merging them inte a net result, which
would have depended upon the proportion of able and inferior
students in the groups studied.?

Summary

Analysis of covarliance was used to interpret the
results of this experimental study. Analysis of covariance
is considered to be a sound method of analyzing educational
experimental data. The results of this study indicate that
there is = notlceable difference in the slope of the two
lines of relation for the two groups. The interpretation
of this difference in the slope of the two lines is that
the effects of instruction differ for students of different
ability. One cannot make a general statement about any

21bide, pe 7
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general differences between the control sroup and the
experimental group.



CHAPTER VI

FINDINGS, CONCLUSIONS, AND BRECOMMENDATIONS
" Eindings
The findings in this study are based on the calcula=

tions in the malysis of Covariance, Levels of signifi-
cance for the following hypotheses sre shown in Table XIII,

TABLE XIIX

LEVELS OF SIGNIFICANCE

s

Level of Significance Hininum Calculated Value
1 Percent 2,882
5 Pereent 1,668

Hypothesis (1) There will be no significant differe
ence in the initial ability of the control group over

the initial abllity of the experimental group.

Accepted. The errors of prediction in the control
group did not differ significantly from those in the experi-
mental group. The difference in the study was .2933;

Hypothesis (2) There will be no significant difference
in the effects of the training on different ability groups,

33
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as measured by the pretest.
Rejected. A significant difference was found, The

relative effects of the training were different for different

levels of ability as measured by the pretest, This dif-
ference was found to be 1,8792, One cannot make a general
statement about the general difference between the control
group and the experimental group.

Hypothesis (3) There will be no significant differ-
ence in the gain of factual knowledge in the experimental
group over the galn of factual knowledge in the control
group.

Null. Due to the different effects of training on
different ability groups, it was not possible to draw a
¥21id conclusion about hypothesis three.

Hypothesis (4) There will be no significant difference
in the retention of factual lnowledge in the experimental
group over the retention of factual knowledge in the control
group.

Hull. Due to the different effects of the training
on the different ability groups it was not possible to
draw a valld conclusion about hypothesis four.

The general conclusions that can be drawn from this
study are: One, that the ability of the control group was
similar to or equal to that of the experimental group as
mneasured by the pretest. Two, the relative effects of
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the training were different for different levels of ability
a8 measured by the pretest.

The following recommendations are made: One, that
further study be considered in this ares to ascertain
which method of training affects which group and in what
manner. It is possible that one particular method of
teaching would be superior for high scoring students uﬁd
that snother method of teaching would be effective féé
low secoring students. If Chis were found to be true,
esch method could then be applied to the group on which
it would have the greatest effect, Two, it is recommended
that further studies of the experimental nature be made
in the field of Industrial Arts Education ig an effort
%o bring the best methods of instruction te this field.
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CONTRCL GROUP INDIVIDUAL TEST SCORES FOR THE
PRETEST, GAIN TEST, AND RETENTION TEST

Student Pre

Gain Retention

Number Test Test Test

Student Pre Gain Retention
Number Test Test Test

1 16

2 20

2 26

1h

2 18

16

7 18

8 8

9 8

10 12
11 16
12 10
1 16
1 14
15 16
16 18
17 22
18 14
19 18
20 12
21 it
22 1%
2 16
2 10
2 14
2 6

26 32
16 20
32 32
30 22
1h 28
18 26
30 32
26 22
32 32
30 30
32 26
% x
32 3

zg gg
2

16 26
34 32
B 30
28 16
18 22
20 22
32 28
12 16
26 26
24 28
28 24
26 24

28 12 3% 32
29 12 30 26
30 12 28 20
31 24 32 32
P8 23
32 26 28 30
35 18 34 32
36 6 28 10
37 22 34 32
38 12 10 14
39 i 34 32
Lo 10 28 26
b1 - | - | 36
2 12 28 30
gz 18 28 34
6 36 22

ﬁg 18 24 28
SRR AR 30

by 12 32 26
48 10 26 32
49 16 28 26
16 28 28

51 1 26 32
32 i 30 20
53 16 24 20
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EXPERIMENTAL GROUP INDIVIDUAL TESTING SCORES FOR
THE PRETEST, GAIN TEST, AND RETENTION TEST

Student Pre Gain Retentlon Student Pre Galn Retention

Number Test Test Test Number Test Test Test
1 14 32 34 29 16 24 28
2 8 24 22 30 10 28 6
g 10 10 2h 31 16 14 24

20 32 28 32 14 14 18

5 10 10 8 gg i2 28 20

[ 16 22 2k 18 32 30

7 8 26 26 38 12 30 28

8 22 30 22 36 18 L 32

3 B - 8 37 6 26 22

10 14 22 28 38 18 32 32
11 - siogl 30 gg 3 S 22
R BB g - e

3

14 16 20 26 L2 18 28 34
15 16 26 26 f;g 14 12 18
s 24 32 18 26 20
17 i ¢ 24 12 L5 2 28 24
18 8 16 10 L6 10 30 30
19 8 22 24 gg 14 28 36
20 10 20 14 12 22 16
21 8 22 28 Lo 6 28 22
22 12 34 36 50 18 34 34
2 14 28 36 51 12 16 18
2 10 30 30 52 12 26 28
25 14 26 22 5 12 28 24
26 8 8 20 5 8 10 10
27 10 24 24 55 12 34 34

28 18 34 28

PORTER LIBRARY
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ABRASIVE TEST

Total Score Tast Neme First

Read all directions thor&ughly before answering the questions
on each unit., Write your name on this test paper. If you
do not have a pen or pencil raise your hand.,

ALTERNATE RESPONSE
Place a + in the blank provided if the answer is true. Place
a 0 in the blank if the sanswer is false, This section will

be scored right minus wrong. If you do not know the answer
do not guess.

1. Sand 1s used to make sandpaper.

2. End grain should be sanded in only one direction
to obtain a2 smooth finish,
Sandpaper, emery wheels, oil stones, and rubber
stones are all considered abrasives of one type
or another,

—-—--—3'

L, Sending is the process of smoothing a soft material
with a harder material which grinds away and wears
down the softer surface.

—————

Always sand across grain to obtain the smoothest
finish. :

This section is worth a total of 20 points, 2 points for
each question. Right minus wrong.

—--——5'

Score

D e

MATCHING

Mateh the best answer in the right column with the words
in the left column, Put the proper letter in the blank,

—— 1+  Garnet @ A, Most expensive

. 2+ Bilicon Carbide B. A natural abrasive

———— 3+ Least expensive C. Made from bauxite ore
b, Aluminum oxide D. Used mainly for metal

E. Flint
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OBJECTIVE TEST KEY

BA GCLUIE LG 00 S POlot M M -:Q-
el . Number Missed Score
., g : 0 10
1 6
sk Bi : 8
3 ¢
atioe s
L .
Habohing Zotal Possible §
ke 5 Bumber Missed Score
i 8
e L s g
. . 3 2 2
el ¥ ’
Multiple Cholce Zotal Possible §
ki Nupber Hissed - Score
a e 8
g ol s
. 30 :
~~ b 5
Zotal Fossible 10
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OBJECTIVE TEST KEY

ki, . Nunmber Missed Score
e, 1 - : 0 10
. ; -
S 3 ¢
e
-2 5
Matching xem Bossible 8
e g Number Missed Score
2‘
e, 3 2 2
— B4 0
Mulsiple Choice Zotal Possible 8
w14 Number Missed ~ Score
il :- 2 g
iy 78 2 2
-—ﬁ-— “" ¢

Sendpeper 1. Number Missed Score
, 10
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Introduction

"Sandpaper" is a general term used when referring
to coated abrasive material, cloth or paper. This is a
mi#laaﬂing term, Sand grains are round and smooth whereas
natursl and menufectured abrasive grits are tiny sharp
pleces of hard arushed‘reak or other material.
ihy do we send?

Sanding i1s the process of smoothing a soft material
with i harder material which grinds and wears away the
sof ter material. When we sand, we erase all the machine
and tool marks left by previous smaethiﬁs operations,

We sand in preparation for applying a prutective
finish to the wood.
ihen do we sand?

Sanding should take place as the last operation be=-
fore applying our first coat of finish to the wooed. In
some cases we ssnd before assembling and then smooth any
rough areas after assembling.

Sandpaper is not meant to take the place of a plane,
chisel, or scraper. Too often students start sanding bee
fore a surface has been thbrﬁughly planed and scraped and
then gquit sanding before a properly smoothed surface is
obtained.

Remember that after the finish is applied to the wood
surface, any imperfections in the surface will be magnified
by the finish.
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How to sand

1.

2.

3

&,

5.

6.

1.

2.

3

5

When possible use a sanding block which has a felt or
rubber cushion.

Tear full sheets inte % equal parts, do this by fold-
ing the paper into quarters, creasing it on the smooth
side with your finger and then unfolding it and tearing
it against a straight edge along the folds.

Start with a coarse grit and work down to a2 fine grit.
Do not jump more than 2 "aught numbers" at a time.
Before changing paper make sure that you have removed
all previous sanding marks,

Sand with the graini cross grain scratches are hard
to remove and tend to show up under the finish,

Sand end grain in one direction only. This will give

- a smoother surface than if you go in both directions.

Cut sanding blocks out of scrap materials to fit
irregular surfaces,

WWhen sending smell pleces, hold the sanding block in
a vise and move the pleces over it.

Abragsive = = = « = =« A material when rubbed against
another materiasl wears down or
polishes the latter.

Coated abrasives « « Produced by glueing abrasive grit
to a cloth or psper backing.

Sanding « = = = « =« The process of cutting the wood
fibers with an abrasive; the pur-
pose is to prepare the surface
for finishing.

Quire = = = = = = = 24 sheets of sandpaper.
GPit = = = « = « « lNatural or menufactured abrasive

materials; also used as a grading
designation for some abrasive paper.



3 Flint

II

A

B

Ca

Da

E.

Fe

Haterial

Quartz, a natural abrasive material mined or
gquarried in many parts of the United States.

Color

Grayish white

Cost

Least expensive
Hardness (0 - 10 scale)
Number 6

Use

Paint removal

Grade

1. Rough 3 - 1 1/2
2. PFinish 1/2 - 1/10

Garnet

Ae

B.

Ce

De

E.

Material

A natural abrasive mined or quarried in the Adirondack
Mountains in the United States.

Color

Reddish brown

Cost

More expensive than flint
Hardness (0 - 10 scale)
Number 7

Use

Herdwood, softwood, composition board, horm,
cork, plastic.



b7
F. Gm‘
o Rﬁm
a. herdwood 2 1/2 - 1 1/2
b, softwosd 1 1/2 « 1
¢. composition board 1 1/2 - 1
dy horn 1 1{
S @ﬁrk 3
f. plastic 50 « 80
2. Finish
s, hardwood 1/2 -~ 1/10
be softwoed 1/10
¢, composition hﬂaxd 1/2
d, hom 1/2 - 1/10
e cork 1
f« plastic 120 - 180
3a. Fine
a. hardwood 2/0 -« 3/0
b. softwood 2/0
¢. composition board 1/10
d., homm 2/0 - 3/6
e, cork 1/ =« 0
f. plastic 240
IIT Aluminum Oxide
A. Haterial

in artificially menufactured abrasive made from
bauxite ore., A highly aluminous clay.

B. Color
Brown to tan in the finer grades
Ce Cost

:{annxvu than elther of the two natural
uatori

D. Hardness CQ-* 10 scale)
Number 9
E, Use

aluminum, bakelite, copper, cork, fiber,
1vury. piasttc. steel.
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P, Grade
1. Rough

a. hardwood 2 1/2 « 1 1/2
b, eluminum 40

c. bakelite 36 = 40

é« copper 40 = 50

e, cork 3

f. fiber 36

g. ivory 60 ~ 80

h. plastic 50 - 80

i. steel 24 - 30

2, Finish

a. hardwood 1/2 - 1/10
b. aluminum 60 - 80

Coe b&k@liﬁe 60 - 3**
d, copper 80 - 100

e, cork 1

f. fiber 60 -« 80

g« ivory 100 - 120

he plastic 120 - 180
i, steel 60 - 80

3. Fine
a, hardwood 2/0 - 3/0
be aluminum 100
¢, bakelite 100
d. copper 100 - 120
e, cork 1 - 0
f. fiber 100
Z. ivory 120 - 260
h. piastic 240
i. steel 100
IV Silicon Carbide
Ae Material

An artificlially manufactured abrasive made by fusing
silica sand and coke,

B. Color

Grays green, or black
Cs. Cost

Host expensive



D.

2.

7

49

Hardness (0 - 10 scale)
Humber 10
Use
Cast Srass, glass, cast iron
Grade
1. Rough

b, glass 50 - 60

o. cast iron 24 - 30
2, Pinish

%« Fine

a. o8t brass B0 « 120
b. glass 120 - 230
0. cast iron 100
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j : WEAR TES
AR,
A. Experimental procedure

1. Each boy take the assigned abrasive cloth or paper and
corresponding block of wood or plastic.

L.G! 2.8 g 8.C

2. Flint ini garnet use wood block samples, Aluminum
oxide and silicon carbide use plastic block samples,

3+ Send contlonuously for five minutes. Check time by
the clock,

B, Record results

1. Compare the used paper with aampleﬁ of new paper
and estimate the wear which has occurred and record
results.

T

| Paper _ [Sharp Medium|Dull
Flint

AT in e

Siieen
carbide

C. Conclusion

1. Whiech abrasive would you recommend for use in the
shop for sanding wood? (circle one) Flint Garnet

2, Which paper would you recommend for use on plastic?
(cirele one) Silicon carbide Aluminum oxide

SURLLAR LIDINRCAIVNE
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B

C.

52
ABRASIVE CUTTING TEAT
{Bench Three and Four)

Experimental procedure.

1s

2.

3
b,

5

Zach boy take the assigned abrasive cloth or paper
and corresponding block of wood or plastio,

3

e jrossimtnsriasistssiuirens

el sl el N

Flint and Garnet use wood block samples, Aluminum
oxide snd Silicon Carbide use plastic wood sanples,

Welgh each sample before starting. Record weight,.

Sand briskly for five minutes, Check time by the
cloock, ;

ieigh each sample at the end of sanding time,

Hecord results.

Conclusions

2.

3s

Which abrasive would you recommend for use in the
shop on wood? (ecirele one) Flint Garnet

Which abrasive would you recommend for use on
plastie? (eirvcle one) Flint Garnet

Which abrasive would you recommend for use on
plastic? 3Silicon Carbide Aluminum Oxide,
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MOISTURE RESISTANCE TEST
(Beneh Five and Six)
A, Experimental procedurs
1. Each boy, take the assigned semple of abrasive cloth

or paper.
r A0 T A0
T | 6
LG - g ool
(Water Test) (Rubbing 0il Test )

2, Dip sam Eles into the pans provided for five minutes.
Check time by the clock.

3. BRub each sample on the wood block provided.
B, Hecord results

C. Condlusions

1. Which gbrasive paper or cloth would you recommend for
use with water? A R c

2. Which abrasive paper or cloth w«uld you recommend for
use with rubbing o0il? A c

3« Which abrasive pnper or cloth is strictly for dry sande
ing? A Cc
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