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CHAPTER I
INTRODUCTION

Orientatlon to the Froblem

Due to the importance given to Hlectriclity-ilectronics
in our society, snd the iﬁereasing demend for well trained
technlclens in this area, there have been various attempts
to improve the methods by which Electrieity and Electronics
are taught. lNew progrsms have been developed using visual
alds, laboratory kits, programmed instructionsl material,
experiments, demonstration equipment, snd various other
techniques, It has recently become popular to combine
several of these vehicles and technloues of learning into
a composite instruction unit, sometimes referred to as a
"package program," containing text, lsboratory manuals, and
needed equipment, These programs are desipgned to provide
an instructional media which is both economicsl and effi=-
clent.

At the present time equipment similar to that mentioned
above 1s produced by over ten different companies, Several
of tnese programs have been well asccepted and are considered
to have meny attributes, however, their effectiveness as
compared tc the conventional "lecture-demonstration and

project” method of instruction has not undergone investigation.



The problem 1s to compere two methods of teaching basic
electriclty, one being the 3-E Experimenter method by MeKnight
and McKnight Co., and the other being the "lecture-demonstra~
tion and project” method used at the Kansas State College of
Pittsburg to instruct %hg class "Applled Hlectriecity 140,"

The two methods will be compared according to the
following criteria.

1. The students’' level of initial learning,

2. FProject construction quality

3« Froject reports

4, Direct observation

leed fox the Study

The needs for the proposed study are:

1. The need of added informetion for colleges, high
schools, and junior high schools concerning the
effectiveness, adventages, and disadvantages of the
3~I Experimenter, end the "packege program" method
of instruction.

2 The need for informetion for the Industrial Education
end Art Depsrtment of Kensas Steate College of Fittsburg
concerning the effectiveness of the McKnight 3=E
Experlmenter, and other similar methods of teaching
bagle electricity, as compared to the "lecture-demon-

stration and project” method now in use.
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Iiplitetlons of the Study

The proposed study is limited to:

The course "Applied HMlectrielty 140," offered at
Kenses State College of Pltisburg.

The spring term of the 1964-~1965 school year.

The 3=I Experimenter end "Lecture-Demonstration and
Project” methods of &eachtng basic electricity.

The criterla listed in the statement of the
problen,

The condlitions and environment under which the study
is to be conducted.

The materlal covered in the first three chapters of
the 3-E program.

Definition of Terms

3=E Progrem. The 3~E program (Znergy, Hlectricity, and

Fleotronics) consists of the textbook IZnergy, Ilect
gnd Fleetroniecs, & laboratory menual, & professional edition
of the textbook, sn applied actlvities book, plus the 3=E

Experimenter units.

This program provides complete coverage of text=-
experiment content for baslc electricity and
electronics. It provides (A) theoretical and
technical information; (B) lesraning by "doing"
through experimentation znd construction:

(C) specific notations for the teacher. The
experimental equipment has been develoved to
meet the full requlirements of a text-oriented
course., (McKnight and MeKnight, 1964, p. 18)
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A set of five units used for the

performance of experiments outlined in the lsboratory manual

and to provide reinforcement of theory snd techniecal infor=-

mation covered in the textbook, Inergy, Zlectricity, aznd
Hectronles.

Packagze Progrsm. A prepared means of instruction which
1s designed to provide a .course outline and most, 1f not all,
the equipment and reference materisl needed to teach a
specific subject., The equipment is usually designed to
provide sn 1llustration, or direct application, of the
naterial studied, and is consldered essentlal to the learning
process,

Farallel -Group Technloue. £ procedure where two groups
of nearly equsl abllity are used in an experimental situation.
Conditions of the situation are controlled ss carefully as
possible, except for one varlable or experimentsl factor,
which is veried for one group (the experimental group). The
other group (the coentrolled group) is used for comperative
purposes, undergoing customary or non~experimental conditions,

(Good and Seates, 1954, p. 705)

Review of the Llterature
Although there appears to ae an sbsence of studies
directly related to the present study, there is considerable
information explaining the problems which now exist in the
teaching of basic electricity-electronics, which in turn
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influenced the develorment of new instructional methods,
such ss the "package program.” Buban (1963) mentions that
the teaching of electricity-electronles usually involves
several probleme which are as follows:

1. There is 2 need for a closer relatlonshilp
between industry snd industrial education.

2. Heetricity~electronics courses should offer
both theory end practical work.

3, OStudents need a vast range of information.

4, The instruction of this subject will require
more time than other industrial arts courses.

The recent advancements in electricity-electronics
have made it difficult for the electricity teacher to keep
his progrem abreest of present trends and developments.
The expansion of lmowledge in the fleld has bseéme 80
extended thet the instructor must bewsre of spending too
much time on any one segment of the vast amount of materisl
to be presented., If the electricity student is to recelve
a comprehensive and complete introduction to the subject,
provisions must be made so that instruction can take place
more effectively.

Writers interested in the lmprovement of industrial
education have drawn attentlon to the need for ilmproved
teaching methods and the importance of added research to
determine of what these desired methods consist. This
belief is expressed in an article by Brown (1963) who made
the followlng comment:

Additionel research must be conducted to determine
the most effective method of tesching.
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In considering the idesl method of instruction,
Gerrish (1963), exvressed the following opinion:

The desired arvrosch is one in which the most
effective, essiest-to-sdninister method is
used. The projlect, quick comneetion, and

rroject anslysis are three possible methods.

The cuestion of effectiveness, with reference to methods
of instruction, hes recetved considerable sttemtion., The
"project” method, commonly used in meny industrisl arts
Programs and consldered by many to be esdequotely effective,
1 deseribed by Prowm (1963) es produclng s retalnsble
produet, but onme that ls usually bigh in cest, 1o of iittle
uge, containe poor workmenshiv, snd vresentsz the nrobtlem of
surnrlylng perts for its construction.

Mo¥achern (1953), in his study "Tescher Demonstration
Versus Shop Activitles,” found no significant difference in
the temching effectiveness of the "tescher-demonstration” and
"shop activities” method, !ls study comrered the information
achlevement and attitude toward the class of a control group
which devoted 1te laboratory time to meking selscted »xo lects,
snd an experimental group whese laboratery time was used
observing "teacher-demonstrations,” lioZechern stated the
implications of his findinge in the fellowing statement:

The findings imply thet students in a definite,
Planned course in basic eleetricity will lemm
ayproximetely the same smount of information
content 1f teught by elther instructionsl method,
teacher-demonstration or student activity.

Studente’ attitudes will not be effected signie

fleantly 1f taught by elther teacher-demonstrstion
or student sctivity inetructionel methods.

PORTER LIBRARY

D &S
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Suess (1961) studied the effectiveness of "student-
activities,” with reference to the act of hendling objects
in a constructive, exploratory, or exploritative way. IHe
reported a significant difference in initial learning end
retention as compared to students not experiencing menipula~
tive treatment. The study investigated the effect of object
manipulation on the directed discovery method of teaching
technical information which, in his study, involved the baslc
principies of orthographic projection. Although student
manipulation activities could not be sccredited as having s
slgnificant effect on initial learning, the mean achlevement
- of treated students was reported to be consistently higher
thén students not experiencing manipulative sctivities.

In contrast to evidence indicating otherwlse, Good
(1959) defines the principle of "student-activities" to be
as follows:

The principle that children learn most reasdily
and retain longest those things which they learn
by themselves of thelr own accord through manl=-
pulation, contrasted with viearious or externally
motivated learning; does not preclude guldance by
the teacher, but does preclude teacher domination,

The effectiveness of the project, demonstration, and
lecture methods, in this wiiters opinion, is not so much
under question as are the programs and procedures by which
they are utilized.

Considering more recently developed instructlonsl medls,

some attention should be given to conducted resesrch involving

closed circuit television and progremmed instructlon.
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Horning (1964) compared the effectiveness of a tele-
vised deumonstration to a conventional "face-to-face demonstra=-
tion." The learning tesk was "trouble shooting” with = Simpson
Volt~Ohm=leter. Treatment waeg glven te two parallel groups
of equal knovwledge snd background, The following statement
was made in the conclusion of the study:

The presentation of the demonstration on trouble-
shooting with the Simpson Volt-Chm-lMeter was
effective by the media of closed=circult tele-
vision as it was by the conventional face-to-face
class demonstration.

Householder (1963) investigated the effectiveness of
programmed instruction in the teaching of orthographle
projection. From his findings 1t was concluded that effec~
tive presentetion of information can result from the utiliza-
tion of a "programmed" textbook.

In an article on the subject of programmed instruction
Barnard (1963) comments that it has the potentisl of
lightening the teacher work load, permitting greater indivi-
dual student progression, teaching fundamentels in less tinme,
and broadening the industrial arts curriculum by making
instruction available that has ususlly been deleted due to
the instructors lack of time and training,

The "package program” invelving the use of "quilck
connection” equipment 1s another of the more recent develop=
ments in the use of the "lecture-demonstration, and project

methods" of instruetion. /n article by Brown (1963) describes

"quick=-connection" equipment to be as follows:
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The (quick-connection) method; introduced
connecting a partical circult, filling in
a laboratory manual, and returning parts
to storage.

He also expressed the opinion that one of the main
advantages of this method 1s low student cost, the disad~
vantages being: excessive time and effort spent in keeplng
track of parts, students are often limited to manuslis, and
programs ere often commerciaslized or educationally unsound.

One of the more recent developments in the instruction
of besic electricity-electronics is the "3=E Experimenter"
program produced by the McXnight and McEnight Company.

This syntem offers the type of instruction with which the
proposed study is directly concerned. It appears to contain
most of the necessities found in a "package-program" in that
it provides the reference material and equivment needed to
offer a basic electricity-electronics course., It differs
from some package programs by recommending project construce
tion asctivities teo accompany the "] ecture~demonstration and
exveriment methods" of instruction. The authors FMiller and
Culpepper (1964) further recoummended thet one~third of the
total class time be devoted to each of the three methods of
instruction, being lecture-demonstration, experiments, and
project construction.

Al though the structure and design of the 3-E Experi-
menter, and other similar programs, appear to be founded

upon sound educational theory, a review of the related

literature provides a dearth of investigations to 1llustrate
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the effectiveness and overational characteristies of such

instructional medla.
In giving further consideration to this matter, EBrown

(1963), made the following comment:

Considerable educational research needs to be
completed to prove effectiveness. Untll the
research is completed caution should be
exerclsed In the wholesale adoptlon of Dre-
greumed package equlpment,

With due considerstion for related research, comments,
developments, and our need for improved educational methods,
1t 1s thls writers opinion that Barnmard (1963) adequately
expressed the need and reason for the proposed study in the
following statement:

Clearly, industrisl arts and vocationel
education leaders have a challenge and a
responsibility to write and test progranms,
and the teachers in the field have a similar

responeibility to utilize the materials once
they are available,

1. There is no significant difference of initial learning
levels between treatments as measured by the electricity~
electronics test developed for the present study.

2. There 18 no significant difference in the construction
quality of projects.

3. There is no significant difference in the quality of

project reports.



CHAFPTER II

THE EXPERIMENT

Ihe Learning Tegk

Trestment was administered during forty end fifty
minute classe periods of the course "Applied EHlectricity 140"
at Kensae State College of Pittsburg, starting on February 16
and ending on April 21, 1965, Classes met from 8:30 until
9:20, Monday through Friday. The lecture rooms, experimen=~
tation ares, and industriel arts sher were all vart of the
plant facilitles of the electricity-electronics section in
the Department of Industrial Education and Art at Kanses
State College of Pittsburg.

A1l subjects enrolled in the course, "Applied Electri-
city 140," had the standard text Bpsic Flectricity (Turner,
1561), end the syllebus for the course. Lach student com=~
pleted a required volt~ohm~milliammeter project which
included the writing of en extensive project report.

The materlal presented in the trestments of the study
consisted of the information contained in the first three
chapters of the lMcEnight and McXnight 3-Z program which sre
entitled =s follows: e. Nature of Hlectricity b, Magne=-
tism c. ZFElectrical lMeasuring Instruments.

The selection of the learning material wes influenced
- by the limltations of time, equlipment, asnd available facile
itles needed for the study. It was necessary that the study

11
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be completed during the Spvring Semester, 1965 which limited
the smowunt of information thaet could be sdequately covered in
the study.

Treatment A smd B contained the same basic fundamentals
of electricity-electronics, Trestment ! wes administered to
group A vies the 3~E progrem and treatment B was administered
to grour B via the "lecture-demonstration and project
method."

Cn 2pril 21, the presentation of treatments 2 =nd B was
completed. At thils point both grours had received apverently
equal amounts of subject matter. After this date, all sub=~
Jects were returned to their originsl stetus and advanced
in the course under normsl cénditions.

With the completion of the vroject reports, due on April
28, 1t wes felt thet esch groupr hed received equal benefit
from the project. Although there were students in both
grours whe had not fully completed thelr vrojects, the
remaining finasl assembly steps were not considered of vrimary
importence %o the initial leerning of the students., The
postest to sample the students initial learning was given at
8:30 on ipril 29,

Treatment 2 ﬁaa administered to group 2 by the writer
using the 3-I program which utilized the "lecture-demonstra-
tlon, project, and student experimentation methods of instruc~
tion." It elso provided = professional edition of the text
for the instruction which was identical in content to the
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student text but had in =ddition a mergin on each page
conteining teaching suggestions such as: points to emphasize,
possible visusl alds, films, end related exveriments found

in the 3-E workbook.

Treatment was administered during clees periods of
"Appiied Hlectriecity 140" which met Monday through Friday
from 8:30 a.m. to 9:30 a.m. Although the normal class period
was fifty minutes, several classes were shortened or dismissed
to ellow for special school activities and events. Situations
of this kind were equal to both groups A snd B.

Treatment A consisted of the fclloving time break down:
lecture~demonstration 1,170 minutes, student experimentation
450 minutes, end vroiect comstruction 215 minutes. The total
time of treatment was 1,835 minutes. The total time is
inclusive of the time given to taking role, making announce=
ments and other miscellaneous activities which cannot actually
be referred to as formal instruction.

The dlfferent instructlonsl activities were scheduled
according to the treatment outline found in (APPENDIX C).

The time given to lecture-demonstration, exverimentation, and
project construction during a single class period was
influenced Ly the students progress, interest, and instruc=
tlonal needs 28 observed by the instructor.

The course outline for treatment A contained the infor-
mation presented in the first three chapters of the 3= text
(APPENDIX A) and the first ten experiments in the 3~E
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workbook. (APPENDIX B) These experiments required only the
use of experimenter units "one" snd "two.,” The AC=DC power
unit was not needed due to the avallabllity of similer power
suprplies at the college.

The suthors of the 3=~E program, Miller and Culpepver,
(1964), recommend that not more than two students should use
a set of units 2t one time, Due to research conditlions,
the students exverimentation activities were conducted
simultaneously. Seven sets of experimenter units "one" and
"two" were used by group A which consisted of sixteen students.
In two cases three students were assigned to a set of units.
The units were numbered and assigned to pairs or grouvs of
gtudents who used the same units throughout the study. The
gixteen students were dlvided into seven groups, with a set
of units being assigned to each.

The seven sets of the 3-E Ixperimenter unlts were
obtained as follows: one set wns furnished by the college
end six sets were supplied by the McKnight and MeKnight Co.
The 3=% text wes glven as the primery reference for group 4,
however, the original text Turner (1961) was also used.

Students in group £ did not take part in project con=-
struction until the introduction of "electrical measuring
instruments” wes begun. At this point project construction
activities were integrsted into the existing lecture-demon=
stration snd student exverimentetion methods of instruction.

Treatment B wes administered to group B by the electriclity~
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electronics instructor at Xensas State College of Pittsburg
ueing the "lecture-demonstration and project method of
instruectlion.” Treatment E represented the program normally
presented to the class "Applied Electricity 140" at Kensas
State College of Pittsburg. The original course outline
(APEENDIX E) was modified for the period of the exveriment
80 that Treatment A and Treatment £ contained the same
electricity~electronic fundamentals.

Subjects in group B used the normal text for the course
Baglo Electricity by Turmer, (1961), in addition to the
suggested references found in the course syllabus., These
references were alsc avallable to group 4.

Irestment was admiaistered during class veriods of
"Appliéd Heoetrieity 140" which met on lMondey through Friday
from 8:30 a.m. to 9:30 a.m, Although the normzl class
verlod was flfty minutes, seversl classes were shortened or
dismissed to allow for speclal school activities or events.

Subjects received treatment by the "lecture~demonstration"
method on londay, Wednesday, and Friday., The Tuesday end
Thursday class periodé were primarily devote& to project
constructlion activities. Included in the project construection
activities wes the enactment of 5 student personnel plan
whieh placed definite shop responsibllities on four different
students., The student personnel sssignments were rotated
every two weeks. The student activitles and responsibilities
involved in this system are found in APPENDIX E,
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Treatment £ consisted of the following time break down:
lecture~demonstration 1,115 and project construction time 720
minutes, which alsgc included demonstrations on the use of shop
equirment. The total tfme of treatment was 1,835 minutes.

As was reported in the discussion of Treatment A, this figure
of totel instruction time is inclusive of the time given to
taking role, making announcements, and other miscellaneous
activities which cannot actually be referred to as formel
instruection.

Treatment B was presented according to the modified
course syllabus found in APPENDIX D.

Students in grour E began project construction activitles
wlth the start of Treatment 3, however, during the earlier
rhase of trestment, part of the project construction time
was devoted to talks and demoustrations on equipment and

Instruments.

Zhe Zrolect

Included in Treatment A ané B was the eonstruction of

e volt=ohm-nilliammeter. (APFENDIX F) The project was
designed by Mr. A. O. Brown III, Hlectricity~Electronics
instructor at Kansas State College of Pittsburg, for the
purpose of providing an effective means of applylng the
theoretical information presented in the course "Applied
Electricity 140." In sddition to its educational value,
the project had the votential of being very useful to the
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student when completed. OStudent consiruction cost was
uinimized by ordering rarts in quantity through the school,

A project rerort was raqﬁirué of ench student which
was to be outlined ss follows: desecrintion, use, how 1t
worked, schewmatlic drawlng, perts list, rrice list, and
constructlion vrocedure.

The basic meter design, cireai% board layout, schemstic
breakdown, rerts list, and »rice list were glven to the
student to reduce construction time, (AFFEEDIY H) Students
were free to modify the basic weter design if they so deslred,
Altbough there were definite educational advaniages to be
obtained by having each student comrletely design bis own
weter, 1t was felt that such a process would involve inefflcient
use of cless time snd would slso require informetion and knowle
edge beyond the objectives of the course,

Students were required to determine the value of the
drovring end shunt resistors needed for the meter. The
esslmmment of the vroject revort slso alded students in
develoring en understending of the electricsl theory invelved
in the verious fumctions of a volt-ohmenillismueter,

ipril 20 wes set o5 the date on which the vroject
revorte were due, 7t this polint, wlth the revorts written
snd only the finel sesenmbly sters remsining, the students
were consldered to heve obtained wmost of the educational
velue for which the prolect was ‘ntended., VYowever, 1t le
difficult to define the edusetion recelved by some students

PﬂE}TFﬂ TIDM A “‘7
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as they went through trouble shooting procedures when their
meters at flrst falled to funetion proverly.

Further information on the meter, and the project
material presented to the students may be found in APFENDIX
F,

Population snd Ssupline

The subjects in the present study were students enrolled
in "Applled Hleectricity 140" at Kansas State College of Pitts-
burg. The porulation toiteled thirty-two students which were
randomly assigned to grouprs A and B, The Lerge-~Thorndike
Intelligence Test and a comprehensive electriclty-electronics
test were sdministered to the pvopulation to check the velidity
of the random selection. Raw scores on the Lorge~Thorndike
Intelligence Test were obtained from all students, however,
raw scores on the courrehensgive electriclty-electronics test
were not obteined for two students. Although the selected
groups remained intact throughout the study, at this point
the sampling for the study provided thirty students,

Mnother requirement which vlaced a limit on the finsl
number of subjects was that all subjects had to be taking
the course for the first time. Il was also necessary that
all subjects be present for the final testing session. Of
the remaining samvrle, one student was repeating the course
and one was absent on the day the posttest was administered.

The final twenty-elght subjects who couvleted the
experimental treatment and testing sessions may be defined
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gs: students attending Kensas State College of Fittsburg
during the spring semester of 1965 who were enrolled in
"Apvlied Mectricity 140", who had been previously tested

for intelligence and previous knowledge of basic electriclty-
elecironics, and who had not previously taken the course
"Applied Ilectricity 140" at Kensas State College of FPlttsburg.
Taeble I gives a summary of the finel poprulastion and the
deletion of the subjects who did not fit the definition.

TABLE I

DETERMINATION OF THE EXPERIMENTAL FOFULATION
FROM THE TOTAL STUDENT ENROLLMENT IN
AP¥LIED ¥LECTRICITY 140

e s
Ao Total enrollment of the class 32
Be Excluded frou the experimental population

¢ leck of L, T7e I. T, or €. E. T. BCOTES

8. Absent during test sessions 2
be Fforeign student with language
problem 1
2. Repeating the course - .
C. Resultent experimentel populatlon 28
Zyeluation Instruwents

To check the valldlty of the random selection forming
groups A and B, the Lorge~Thorndike Intelligence Teat and =

comprehensive electricity-electronics test were administered
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to the ropulation. DBoth were veper and pencil tests and
were adminlstered during separate fifty minute class periods.
The electricity-electronice test was also used ag a posttest
to obtain measures of initial learning.

The electricity-electronics test was develoned by the
writer using as a gulde the test questions previously used
in the course "Apvlied Flectrieity 140", however, none of
the previously used questions were duvlicated,

The test contalned ninety=-two best answer multiple
cholce questions az are discussed in lNicheels and Karns,
(1950). The test wes designed to give en indication of the
students knowledge and understending of the basic princivles
of concerts vresented during treatments A and Ze Questions
gselected for use in the test were divided into four main
subject areas which were as follows: general electricity,
magnetiom, measuring instruments and devices, and questions
requiring gravhic illustration. The questions were then
randomly distributed to formulate the test.

Prior to the time of the study en earlier form of the
test was glven to a2 class of sdvenced electriclty-electronie
students who were asked to answer the questions and make any
comments they felt necessary for tiie improvement of the test.
The test results were then exsmined and consideration was
given to the student's comments and to questions that were
missed excessively. The evaluafion instrument may be seen

in APY¥ENDIX G.
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Due to the limlted conditions under which the study
was conducted, the exverimental desien used was 2 modifica=
tion of "Design 4," "the Pretest~Fosttest Control Group
Design," as discussed by Campbell and Standly (1963). In
adavrting "Deslgm 4" (as presented in Tig, 1) to the conditions
of the vresent study, considerstion was given to the faect that

both groups received treatment thus eliminating the existence

of a control group, .
R 0, X Oo
R 03 O4
R = rendomization
¥ =» treatment
C = observation
Mg, 1
Design 4, Camvbell and Stanley, (1963)

"Design 4" was therefore modifiled %o the design repre-

sented in Fig. 2,

R O, X, 0,
R cab X B Ob
A = treatment by 3-E method
B = Yreatment by the traditional method st XSC
of Pittsburg
a = Lorge~Thorndike Intelligence Test
b = electricity=-electronics test

Meg. 2
Modification of Design 4
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In the present study two parallel grouprs were randomly
selected from the vonulation and assigned to treatment A
and B. To check the equlvaslence of the exverimental grouvrs,
an analysis of variance was computed on the means of scores
on the Lorge~Thorndike Intelligence Test and scores on the
electricity-electronics test which was develoved by the

writer for use in the study.

TABLE IX

MEARS AND STANDARD DEVIATIONS OF PRETEST SOORES
ON THE LORGE~TEORNDIKE INTELLIGENCE TEST AND
- THE ELECTRICITY-ELECTRONIC TEST, AND THE
NUMBER OF STUDFNTS USED IN THE FINAL
ANALYSIS OF TREATMENT

Lorge~Thorndike Flectriclity-Flectronics
Intelligence Test Test
 § - N X pu N

Totel 25 gg
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TABLE IIX

ANALYSIS OF VARIANCE OF PRETEST SCORES ON THE
LORGE~THORNDIKE INTELLIGENCE TEST OF THE
SUBJECTS USED IN THE FINAL ANALYSIS
OF TREATMENT

Source de fe 88y YMesns Sq. F.
. Between grours 1 61 61 1.52%
Within grouns 26 1045 40
Totel 27 1106

#* P, at the 005 level = 4.22
P, at the ,01 level - ?068

TABLE IV

ANALYSIS OF VARIANCE OF PRETEST SCORES OF THE
ELECTRICITY-ELBCTRONIOS TEST OF THE SUBJECTS
USED IN THE FINAL ANALYSIS OF TREATMENT

Source d.f. 88, Means 3q. F.
Between grours 1 232 232 1.78
Within grours 26 5.7 & 130

Total 27 3605

A block dlagram of the final exverimentel desilgn 1s vresented
if Fig. 3 on page 24,

ADTED [INDADNY
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Class of
Aprlied Electrieity 140

PRETEST

RANDOM SELECTION

of
GROUES
Lorge~Thorndike
Intelligence Test
and
Flectricity-~Flectronics
Test
TREATMENT A | TREATMENT 3
Lecture~Denonstration Lecture~Demonstration
Student Experimentation Project Construction
viae via
3-E Frogram Traditional Method
at
KS5C of Fittsburg
POSTTEST
Flectriclty-Electronics
Test
Fig- .

Block Disgrem of Experimental Design



ls of Dats

The comvarison of the two methods was based on date
surrlied from the followlng sources:
Teat

ae Zretest scores
be JFosttest scores

Direet Obeervations
e Tesliane meermtoret vidle weing She 38 peegren
¢. Hecorded observetions during trestments,
3%a§ia$i¢a1 enalysls was only avnlied to dats obtained
from vretest and vosttest scores, A1l other date was recorded
during the study with the Intention that 1% would be of value
to those interested in using or ilmoroving the 3-E vrogrsm,
To sld in the recording of comments and observstions, o
deily observation form wns vrevared which may be seen in
AREENDIX 4,

4 desk eeloulator was used to compute the statistleanl
date for X, ®, 1%, 3¥, sX°, Y%, and XY, These computations
were rerformed on rretest and posttest scores %o teat for a
glgnificant ratio between mesns, with ¥, at the .05 level.

As can be seen in Tobles III end IV, an snalysis of
nretest scores indleoated that the grours 4id not dAiffer
slgnificently in intelligence or Iknowledge of electrielity.



CHAPTER III

- RESULTS AND DISCuSSION

Statistloal Results

Table V (APFENDIX K) presents each student's score on the
Lorge-Thorndike Intelligence Test and each subject's pretest
end nosttest score on the electricity~electronics test.

Table VI (APYENDIX K) rerresents the group mesns of
initlal learning scores snd the difference in rretest and

rosttest weans from scores on the electricity~electronics test.

Iest of Hyne

Hyvothesls 1 was tested by computing en analysls of
variance between test scores of initial learning. Hyvotheses

2 = 3 were tested on observations made by the instructors of

the 3“&11@3".

Hypothesis 1: There is no significant difference of initial
learning levels between treatments ss measured
by the electricity~electronics test develoved
for the present study.

Mn enelysis of varisnce was computed from scores on the
Initial learning test. The mean square ratio from this analysis
yielded a non-significant P of .96 with the probabilities of
attalning significance at the .05 and .01 levels equel to 4.22

and 7.72 resvectively as indicated in the footnotes of Table
Viz,
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On the basls of varlance between means of Posttest scores,

the hyrothesis of equal means must be accented.

Hypvothesls 2: There is no observable difference in the
congtruetlion quality of vrojects.

Observations made by the instructors used in the study
found no difference in qg&lity of rroject construection or
student workmsnship., Although not vivid, it avreared that
subjects glven treatment B were more consclous of meter
accuracy than subjects glven treatment A.

Test of Hynothesls 3

Hyrothesis 3: There 1s no observable difference in the
quality of project rerorts,

froject reports were snelyzed according to the following
eriteria:

1. Use of the outline form recommended in the course
syllabus which may be seen in APPENDIX 7.
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