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CHAPTER I
INTRODUCTION AND PURPOSE

Teachers are always faced with the need for motivating
their students in some manner so that the regular curriculum
might become challenging as well as become a functional tool
to them. It 1s precisely this which the wrlter had in mind
when he became aware of the need for motivating a group of
fifth and sixth grade students during the school year of
1960-1961.

There are many ildeas written about how or what to use
to motivate the chlldren so that school studles might become
more interesting as well as more practical. This writer
decided to do research in the classroom by using sclence as
a motivational device at the center of the curriculum. I%
wag hoped that the specific categories chosen--the studies
in magnetism, electricity and electronlcs--would bring about
a normal or higher growth in the skills and knowledge which

constitutes the elementary school curriculum.
JUSTIFICATION FOR THE STUDY

During the writer's student teachling experlence,
while directing a class in magnetism, electricity and
electronics, he noticed that practically all students were
greatly interested in these areas. As a matter of fact,

many of these students tried to do experiments at home by



themselves.

It was qulite obvious that there had been conslderable
interest on the part of these children. The principal,
Eyler Elliott, and the supervising teacher, Jack Halley, of
the Garfield Elementary School, in Yakima, Washington, had
mentioned that the chlldren's parents were pleased with the
study.

Because of the interest these students exhiblted the
writer (the teacher) considered the posslibility of using
these science categories as motivating devices in making the
regular curriculum studles more interesting. He also hoped
that these science unlits might contribute some sclence
knowledge which might satisfy youth's yearnings for under-
standing his sclentific environment.

A considerable number of writers have written about
the pros and cons of the importance of sclence in the cur-
riculum of today. Some clalm that the sclences do not
receive the time they deserve in the classroom. Other
writers complain that the present curriculum is so full with
subjects which are basic necessities that more time for
science would deprlive students of subject matter that makes
for a well-rounded background. It is suggested that the
solution might be found in placing the sciences at the
center of the curriculum. It 1s contended that children
enjoy the mysterles of the sclences so that they will work

more seriously on the regular studles to obtaln privileges
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in the interesting sclences. Children will waste less time
in disinterested study of regular subject matter in order to
enjoy the study of the phenomena of their environment. The
important thing is that the sclences be made interesting
enough so that they become motivatlonal.

In this experimental study the writer offers the
hypothesis that interesting sclence studles and projects at
the center of the currliculum wlll motivate fifth and sixth
grade students toward realizing their need for learnlng the
basic tools of reading, language, and arithmetlc, etc. It
1s hoped, further, that young students might become lnter-

ested in science research, the crylng need of modern times.
THE EXPERIMENTAL PROBLEM STATED

The problem was to set up a classroom situation in
which fifth and slxth grade students were able to use the
study of magnetism, electricity, and electronlcs in such a
way that interest and motivation toward regular currlcular
studies could be stimulated. The following devices were
chosen to evaluate the experiment: (1) interest and motiva-
tional questionnaires, (2) a science completion test,

(3) The Iowa Basic Skills Test, and (4) the behavior journal.

The class was to be taught the regular studies for
several weeks before introducing the study of magnetism,
electricity, and electronics. The purpose was to allow time

for the teacher to become acqualnted wlth the students and



4
to observe how well they would work without speclial motiva-
tlon. After several weeks of regular teaching the study in
sclence was to be introduced by providing manipulative
motivational devices and materials (which are discussed in
Chapter III).

The reason for introducing the many devices was to
allow the students to observe what these gadgets and
manipulative materials were as & whole. They were to use
and play with them as well as to study them. In this way
they could relate them to thelr past experiences. It was
felt that once they had become acquainted with these devices
the students would be ready to make projects of their own.

The students were to be encouraged to do research
work, as well, since an adequate science library was to be
made avallable whereln they could find instructions for
making all kinds of projects not already demonstrated.

After the students became acquainted with the devices
they were to be allowed to choose the projlect they preferred
to build., Students were to be encouraged to work lndepend-
ently or in committees and were to be given the help needed
to accompllish some success in making thelr chosen project.

Those boys and girls who devoted greater effort in
the regular curricular studlies were to be allowed privi-
leges to work with sclence projects. Extensive records
were to be kept on the regular studies to determine which

puplils were entitled to sclience privileges.
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Shortly after the motivating devices were lntroduced
the teacher planned to explaln and demonstrate some teacher-
made projJects. Schematic dlagrams of a simple dlode radio,
code osclllator, and an electronic amplifier were to be
placed upon the bulletin board. Several sclence periods
were to be taken to explaln these dlagrams and the various
symbols deslgnating electronic parts and what their functions
were.

Because this sclence set up was available upon work
benches in the classroom the students had full access %o
them at all times. The pupils themselves determined the
amount of time they had to manipulate and experiment. They
simply had to show the teacher that they were working up
to thelr i1ndividual level of abllity before they were

allowed science privileges.
LIMITATIONS OF THE STUDY

The study was limlted because:

1. The classroom consisted of two grades, a fifth
grade and a sixth grade, which left little time for the
teacher to provide the amount of individual help desirable
not only in the science speclalty but also in the regular
studles.

2. The 1960-1961 school year was the teacher's first
year of teachlng and, therefore, he had no previous experi-

ence with many classroom problems.



3. Many of these children had serlous behavior
problems and they needed to learn self-dlscipline and self-
restraint for independent research.

4. The effectliveness of the experimental program
was reduced to some extent because, at the suggestion of
the principal, the time avallable for worklng at the sclence
table was reduced to allow for longer periods of time to be
spent on the language arts after the month of February. The
experimental equipment was removed in March. The actual
time used for the experiment was restricted to approximately

five months of the school year.



CHAPTER II
REVIEW OF RELATED RESEARCH

A gignificant number of authorlities have written
about the problem of bringing sclence into the regular
school currliculum. Some would have 1t set up as a separate
subject and recommend that much more time be devoted to 1t
than has been done in the past. Other authors claim that
the basic studies--the three r's and others--are of utmost
importance and they suggest neglecting science if there
were not sufficient time for it in the crowded curriculum.
St1l1l other authors contend that 1f schools really want to
teach the felt needs of the students in their schools they
can't, under any circumstances, leave sclence out of the
schools. Many authors intimate that students are constantly
alert for strange phenomena and they must be given the
opportunlity to satisfy thelr yearning for scientific dls-
covery. Furthermore, one way to make students understand
the need for baslc skllls learning may be to provide
problem~-solving sclences which are interesting to students
so that they might recognlze how beneficlal baslc learnings
are to them. The problem is how to determine in which
sclences students are interested.

Sam 8. Blanc said: ". . . Very little has been
done to sclentifically discover the areas and topics in

whlch the puplls are actually interested and which they



would like to study (3:161)."
In another article Mr. Blanc speaks about research 1in
the area of student interests in the sclences:

. « « Z2im publlshed a report of a comprehenslve
series of investigations into sclence 1nterests of ado-
lescents in 1940 . . . . As a unit in the study of
adolescents, thils investigation attempted to explore
the typlcal sclence interests and activities and to
interpret thelr significance to these young people . .

The general concluslons reached in this study were
as follows:

1. Although there 1ls evidence that interests change
gradually with age during the adolescent period, these
interests are permanent enough to warrant thelr use 1n
currliculum construction.

2. S8chool sclence does not seem to be an important
source of adolescent interest; many of these develop
through outslide activities which are thus potential
sources of educatlon.

3. Both sexes exhiblt a strong lnterest 1n topics
related to health, growth, and reproduction, but, in
general, boys are more lnterested in electricity and
mechanics, while girls show a preference for blologlcal
agpects of sclence.

4, Certaln sclence areas are more productive of
speclfic adolescent interest than other areas.

5. The sclence interests of adolescents are specific
rather than general.

6. Adolescent boys are about five times as active
in sclence as girls.

Drill, in the study of chlldren's interests in
science made in 1945, attempted to obtaln reasons for
interest in certaln toplics. On the basis of 47,330
contributions submitted by 10,453 children the follow-
ing conclusions were reached:

1. Forty per cent of all the contributions through-
out the grades indicated interest in sclence phenomena.
2. Boys showed.[}ggg greater interest in science

than girls.

3. A sglight advantage was shown in favor of
blological science over physical sclences.

4., Seventh and elghth grade children showed keen
interest in maintalning health.

5. Chlldren were interested in specific science
1tems rather than in sclentiflc generalizations,

« » « There were a number of differences in the
specific areas of interest between boys and girls, but,
in general, there was more agreement than disagreement



on what both boys and girls would like to study in
sclence. The field of interest which was of greatest
interest to pupils at all levels was physlcal sclence
(2:166-68).

Hubert M. Evans speaks about interest, motivation,
and the need to use science to integrate the total teaching-
learning situationt

e « « Most educators are familiar with the psycho-
logical dictum, “no motivation: no learning." Most of
us would agree that interest and motivation go together
and are essential to learning. Yet how seriously; how
often are they interpreted intrinsilcally rather than
extrinsically; how often are they used systematically
and constructively as criteria for Judging the
educatlional worth of classroom experlences. The answer
is, surely, not often enough. Thls suggests, to me at
least, the need for research and action focused on the
development of the kinds of learning situations where
puplls have a falr opportunity to develop intrinsic
interests and motivational patterns which will lead to
genuine learning of the sort specified in our educa-
tional goals and objectives. It 1s my opinlon that
thlis represents the correct approach to ridding the
classroom of the "felt need" of the teacher to invoke
the traditional psychological threats and repressions
as motivational devices, all too common in our class-
roome today.

The science educator 1s fortunate in that he may
develop such a variety of learning situations tradi-
tional to his work as a teacher. That many of these
learning situations are often underdeveloped could be
the understatement of the year. What I am referring
to here specifically are field work, the laboratory and
demonstration experience and student projects. It 1is
not that sclence teachers are unaware of these learning
gsltuations or that they do not utilize them from time
to time. The point is that the interest, motivational,
and thus learning potentlial of these experiences are
seldom fully developed and integrated. Burely there 1is
room and need here for further research; not to determine
or compare the educatlonal worth of the fleld experience,
the laboratory experience, and the project experience,
but to find out how the educational potential of these
experiences may be fully developed and explolted, and
integrated with the total teachiling-learning situation
of which they are a part (6:412).
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Helen J. Challand feels that students use certaln
content to solve problems. BShe stated: " . . . When a child
gselects and uses certain content in solving problems, he 1ls
improving his understanding of the functional use of subject
matter (4:363)."

Many people are worrled because sclence uses a
technological vocabulary which 1s so far beyond the average
cltizen's understanding. One such person 1s Dwight D.
Eisenhower, who has made this comment: % . . . Because of
the growling importance of sclence and technology, we must
necessarily give speclal, but by no means exclusive,
attention to education in sclence and englneering (5:103)."

Illa Podendorf mentioned the need for teachers to
provide the proper balance in student background regarding
basic learning skills for creative work in sclence in this
way.

. . . It 18 the teacher's job to establish the

proper balance at each grade level so that children may
have opportunities to use reading and writing skills to
handle equipment in bullding and background which is
necessary for more creative work in sclence (11l: 287)

E. Bernlce Owens wrote about the need for schools to
provlide all chlldren some opportunlities to pursue thelr
interests when she sald:

. « 1If our schools will provlde opportunlity for
all children to pursue thelr sclentific interests, those
children who galn intense satlsfactlion from the sclence
experlences will have the opportunlty to develop science-
talent. I feel 1t important that all children have

these opportunities since the studles done by Strauss
seem to offer conclusive evidence that the '"science-
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talented" is not necessarily the individual who has a
high I.Q. nor the one who makes high marks in school.

At the same time, i1t seems important that we heed
such warnings as "Science alone will not save us," and
"We are in danger of selling our birthright for a mess
of pottage 1f we make the development of scientlists our
prime objective.! Should we not strive to provide
opportunity for the development of numerous and varied
types of talent by thinking of our sclence program only
as an 1integral part of the total elementary school
curriculum (9:323-24)7

A, Harry Passow preferred to provide for the fast
learners according to these statements:

. . Terman's study of scilentists and non-scientists
found real differences in the 1lnterests, abllities, and
soclal behavior of the two groups. Yet if we are to
progress, the sclentist and the non-sclentist must under-
stand each other and the world of science. Such
understanding can come from adequate science programs
which are approprlate for different kinds of rapild
learners.

Adequate sclence programs wlll have varied purposes.
For all rapild learners, whether potentlial producers or
consumers of sclence, the program should result in
basic understandings and meanings which constitute
science in general education. The emphasis should be
on ideas, concepts and relationship and not on informa-
tlion alone. The program should stimulate intellectual
attalnment and scholarship for all. It should develop
inquiring minds, ignlte curlosity and reward constant
seeking of responses to the question "Why?" It should
provlide students with problem solving experiences and
an understanding of the process involved. The program
should stimulate a desire for learning, seeking, and
studying (10:105).

Steven J. Mark 1ndicated the need for teaching
sclence 1n every grade, 1ncluding the kindergarten. He
claimed:

. » « Science should be structured in the elementary
grades along the same llnes of slignificance as the
three r's. Psychologlsts have proved that children,
even those 1n kindergarten, are ready to learn to read,
write, count, and study sclence sooner than what most
teachers believe them to be ready for these experlences.
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The children come to school with a greater wealth of
knowledge about thelr world than d4id children of years
ago. This has been made possible by their great
interests in reading, television, and travel. There 1s
a need for children in the elementary grades to spend
less time in the sand box, in finger painting, in the
making of dolls, and in bullding block houses. More
time must be spent on the meaningful content.

Starting with kindergarten, each child should be
given opportunities to master baslc science content and
concepts in terms of his needs and ablillties. Functional
science vocabulary must not be overlooked. Scilence, as
a baslc subject, should be taught in each grade. It
should be organized in such a manner that each teacher
knows the sclence experiences the chlildren had the
previous years, those they are to have thls year, and
those they will have the following year. Such planning
resulte in continulty in the science program (8:558).

Illa Podendorf feels that children may not be capable
of belng creative at first. She reallzes that there are
different definitions for the word creativity:

The word creativity has different meanings for
different people depending upon individual polnts of
view and circumstances . . . . The dlscovery by
children that an electric circuit may be shorted if
certain things are done or that air expands where it 1is
heated are examples.

Career sclentists must be creative--they must do
that which hag never been done before. Chilldren can be
expected to be creative to some degree. They are busy
learning what 1s already known in the field of sclence.
It 1s our Job as teachers to help children gain command
of sufficlent background and to gain it in such a way
that they willl get experlience doing something which 1n
thelr experience has never been done before. They need
the practice and the thrill of putting to work and
coming out with new ldeas and achlevements. Not every
child 1s equally creative. But every child can profit

from experiﬁnce in using the creative ability which he
has (117:286).

A, Eldred Bingham points out that to teach creatively
interest must be awakened and then it must be followed-up

by developing i1t. He relates what happened when these
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interests were brought to the fore:

To teach creatively one must elther discover or
awaken interests in chlldren and then develop these
interests. Teachling must be adjusted to a wide range
of ability, interests, and ambltions . . . . The boys
and girls must share in the planning activities as well
as in the doing activities. All will not learn exactly
the same things, although most of the members of any
class will learn many of the same things. Able and
interested ambltious children will be stimulated to do
thelr best.

Each will be encouraged to develop hls unique talents.
Some will learn to read and write and figure, using
qulte different materials than others. Of course, for
particular technlques certaln materials may be used by
all--but thls common experlence will comprise but a
small part of the total class activity. Reference
materials of many kinde will be used extensively 1n
connection with the solving of problems or the dolng of
projects. Many experimente will be done.

The enthusiasm and devotlion of the teacher will
permeate the room. In short, the teacher will have
arranged a situation where each child 1s stimulated to
think and act creatively and 1s concerned to help others
do the same (1:271-72).

Illa Podendorf recognizes the problems the teacher
faced in attempting to organlze the class so that all students
were able to benefit fully in the use of available equipment
and time when she points out:

The difficulty which many teachers face 1s to find a
way to organize the class so that each child will have
an opportunity to use the available equlipment without a
waste of time on the part of other chlldren. Many times
the slze of classes or the lack of equipment makes
carrying out a program of individual experimentation
extremely difficult (11:288).

Arnold M, Lahti makes these suggestions in how the

classroom might be set up for teachling sclence:

One of the lmportant questions the classroom teacher
would ask 1s, "How can i1t be done in the crowded class-—
room?" We all agree, I'm sure, that a laboratory perlod
for everyone 1ls not the answer for an elementary school.
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The science corner has been used, primarily in the
primary grades, for exploration of objects and manipula-
tion of materlals. Perhaps, the sclence corner can be
adapted for the individual experiments. Materials can
be placed upon the sclence table. Along with the
materiale 1s included a sign which asks the question to
be solved by the manipulation of the materlals . . .

Can experiments be found which can be set up in the
sclence corner or on a table so that children who have
completed other work may spend some time trylng to solve
the problems. This seems Just as appropriate as allowing
the child who 1s finlshed to read, draw, use clay, or do
some other activity. If the children are interested in
this sort of thing they must actually ask questlions and
design experiments to answer the question. Thils is the
cruclal aspect of sclentific discovery and, parentheti-
~cally, creatlivity 1in any area in human knowledge (7:322).

Illa Podendorf intimates that elementary schools need
not turn out scientists, but rather should provide these
children with a science background when she declares:

. « o Chlldren have & natural interest in science.
The nature of the sclence content makes 1t possible to
give children many opportunitles to be creative.
Elementary sclence teachers are not expected to turn
out finished sclentists--they are expected to give
chilldren the opportunlity to acquire sultable content
backgrounds and to give them experiences that will be a
good foundatlion for doing sclentiflic research and for
making creative contributions (11:289).
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CHAPTER III

THE EXPERIMENTAL DATA
EXPERIMENTAL SETTING

The experiment for motivating regular curricular
interest through the special emphasls of sclence unlts at
the center of the curriculum was carried out at the Ruth-
Childs School, an elementary school within the Yakima,
Washington, Public School District. This is a five room
unit separated a short distance from the larger Jefferson
Elementary School of which it 1s a part. The first three
grades were separate classrooms. Grades four, five, and
gix were split into a fourth and fifth grade combination
and a fifth and sixth grade combination classroom. It 1is
the latter group which was involved in thils expériment.
The number in the class never exceeded twenty-seven at any
one time and twenty-three of thesé students were in
attendance throughout the experiment (eight boys and six
girls in the slixth grade, and six boys and three girls in
the fifth grade).

To do this research 1t became necessary to secure
permissgion from the supervisors of the district. The first
person contacted was the elementary supervisor of the
Yakima Public Schools of Yakima, Washington, Miss Helen
Peterson. She was very cooperative in discuseing this

problem.' Since she could see no possibllity of finding,
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within the district, another fifth and sixth grade combina-
tion classroom which might be used as a control class she
suggested that other means of evaluating the results for one
class should be considered. The questionnalre, the Iowa
Baslc Skills Test, a sclence completion test, and a behavior
Journal were chosen for this purpose.

Miss Peterson suggested that permission for this
research be obtalned from the princlipal, Mr. Joseph Brown.
Mr. Brown conslidered the prdject "very comprehensive" and
suggested that 1% be 1lnaugurated. He suggested that
Mr., Milton Martin, the superintendent of the Yaklima Publlc
Schools, be informed about the project. This was done.

Mr. Martin gave hils complete endorsement of the study.

The experiment was conducted during the months of
October through March of the 1960-1961 school year. The
time involved was about five months. The beginning of the
vear (six weeks) was used for review, and survey tests were
glven to determine where these students needed help. Wood
carving provided some information as to how these students
could handle tools. The latter part of the school year,

1. e., after March, was used to complete the study courses,

and to review the regular sublects.
THE EXPERIMENTAL ACTIVITIES

After the first six weeks the teacher decilded that

the time had come to Introduce the experimental program by
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giving the students the various questionnalres, the
completion test, and The Iowa Baslc Skllls Test. No infor-
mation of the science plans was divulged. Some of these
means for evaluating the results of the experiment were
given again at the end of the experiment to compare the
earlier and later results.

The manipulative materials, teacher-made project
demonstrators, such as the simple radlos, simple telephones,
the five-position code oscillator, magnetlc colls and
others, were introduced gradually. These were demonstrated
by the teacher during a couple of science periods. After
these i1tems were displayed on the work benches the students
were advised that they would be permltted to manlpulate and
play with them after their regular studles had been
completed satisfactorily. When it appeared that everyone
had used some time 1in getting acquainted with the above
mentioned gadgets other equlpment and materials, the
permanent and electro-magnet, iron filllings, dry-cell
batterles, power packs, transformers, record player, elec-
tronic amplifier, volt-meter, compass, oscilloscope, tools,
miscellaneous electronic parts and wire as well as other
items, were introduced. Some of these things may be
recognized 1n flgure one, on the followlng page, which
shows two work benches pushed together to provide space for
displayling some items mentloned.

The students seemed surprised at what they found on
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These students were very awkward in the use of the tools
needed. This, then, became a good lesson in the use of
tools. BSafety firet was an essentlal practice because there
was the possibility of getting burned by‘the charcoal
igniter. Another problem encountefed during this class
pro Ject was how to convince students that they couldn't all
make their projects at the same time. They had such a "now
or maybe never" attitude about getting the project done
that 1t became a lesson in sharing the equipment.

The students enjoyed the étudy of magnetism for
several weeks. There was a definite trend toward getting
more of thelr regular gtudy asslgnments completed on time.
Some even requested assignments ahead of time for homework--
agssignments such as are often found at the end of the
textbook chapters. There was no definite trend toward better
grades from tests at first. This appeared to be due %o |
students' inablility to retain many facts from reading
materials. There was a trend toward better study hablts.
Some students, however, worked faster than accuracy permit-
ted in arithmetic. This hablt was ellminated, to some
extent, by requesting that the students do their work over.

The second all class project was to make tin can
telephones. This lntroduced the study of sound vibrations.

The project on simple telephones incorporated sclence
with art and citizenship because the students were

encouraged to draw cartoons on art paper. This was used to
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heard in a qulet room when earphones and telephones were
separated by two copper wlre lines extended from one room
to another.

Since these latter two telephones were not very
sensltive in amplifying sounds above the surrounding noises
the students soon lost interest in them.

Magnetisﬁ and the telephones were studied for about
two months. The students had become accustomed to the
sclence speclalty as a source of interest, relaxation and
fun. The categories in electricity and electronics were
introduced simultaneously after this time. The teacher
made flve-position code oscillator was introduced to bring
about more variety in motivating devices (see Figure 5,
page 24).

Most of the studénts became interested in the Morse
code and spent some time making dots and dashes. Only one,
however, 1earned it by memory (see Figure 15, page 34).

Had there been more teacher directed time with the students
they might have become accomplished enough to run a
simulated communications net. This could have been benefi-
clal soclally because 1t tended to promote the learning of
self-discipline and self-restraint since each student had
to send messages 1n hls turn.

The five posltion code osclllator was a simple
gadget (Figure 6, page 25) using such electronic parts as

a selenium rectifier, neon lamp, earphones, keyer, three
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were Just as eager to enjoy thelr functional projects
because they played with them at every opportunity.

There appeared to be motivation toward the regular
currlcular studles. This wés apparent when the students
turned their work in on time more often and asked for
asslgnments ahead of time--~for homework. There were a few,
however, who were 1rresponsib1e} Some of these used
fictitious answers to show that thelr work was finished so
that they could get back to the sclence table. These
students may have been overstimulated as well as irrespon-
gible.

It was quite obvious that the students learned
something about the sciences they studlied--some learned
more and some learned less. All of the students involved
must have acqulired some background in the science
categorles studied to help them understand thelr sclentific
environment better.

The above statements are conclusions made from
observing the students' activities, their behavior and
interpretations made from the plctures included in "The
Experimental Activities". The interpretation of the

interest and motivation questionnaires and test informa-

tion has been recorded in the followlng pages.
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EVALUATION OF THE EXPERIMENT

Up to this point the teacher's generalized point of
view on the experimental activities has been gilven.

The information from The Iowa Baslc Skills Tests,
the I.Q. information, a science completion test, the pupils’
questlonnalres, and the behavior Jjournal has been organized
into tables from which one may interpret what results are
indicated statistically. From these data can also be
determined what the student, the learner, thought about
the experiment.

Table I, page 40, i1s a slxth grade Iowa Basic Skillls
Test data chart. It places the number of students into
five one-tenth point categories between 3.5 and 10.4, before
and after the experiment.

Table I, shows a rather coneistent pattern of pupll
dispersement. From the mean average data one may note that
there has been a full year of growth in the basic skills,
with the exception of the work skllls and arithmetic where
there i1s a varlatlon, above and below, of one month, above
or below the full year.

Table I indicates considerable variations in the
average gains in vocabulary and work skillls, but with less
variations of gains in the other skills. The composilte
average galin ls exactly one year after the experiment,
compared to nilne-tenths of a year of gain before the

experiment.



TABLE I

THE SIXTH GRADE IOWA BASIC SKILLS TEST DATA CHART

Vocabulary Read;gg Language Work skills]|Arithmetic Composite
B A B A B A B A B A B A
10-0""‘10.4 . [ L) l 7
9.5~ 9.9 . . . 1 1
9.0— 9.4 3 L) . 1 1
805"‘ 8.9 . ] . 1 1 1 1 1 l
8.0- 8.4 . . . 1l 1
7.5« 7.9 . . . 2 1l 1l 2 2 3
7.0- 7.4 , ., . 2 1l 1 2 1 1l
6.5- 6,9 . . . 3 2 1l 1 1 2 5 2 1
6.0- 6.4 . . . 2 2 2 2 1 3 1l 2 1 4
5.5- 5.9 . . . 2 3 2 2 3 3 3 5 2 2 1l
5.0- 5.4 , . . 3 2 2 1 4 1 5 3 3 1 4 3
4,5- 4.9 . . . 2 1l 2 2 1 3 2 2 1l
4,0- 4.4 . . . ' 2 3 1 2
3.6~ 3.9 . . . 1 1
Mean average 5.9 | 6.9 |5.7 6.7 | 5.3 | 6.3 | 5.3 | 6.2 | 5.5 | 6.6 5.6 | 6.6
Average gain 1.5 0.6 0.7 0.9 1.0 1.0 0.5 | 1.3 0.9 1.1 0.9 1.0

NOTE :

obtained after and before the experimental study.

The letters "A" and "B" under each subject indicate that the data was

ov
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Table II, page 42, shows data from The Iowa Baslc
Skiils Tests for the fifth and sixth grades. Table II
merely shows the individual composite scores and class
score averages before and after the experiment.

Table II reveals data tending to prove that sclence
at the center of the curriculum has kept the average
composite scores for both the fifth and sixth grades normal
to higher since both grades gained one full year of growth
in the basic skills (see Appendix A, pages 71-73).

One may conclude, from Table I, and Table II, that
the fifth and sixth grade students' gains in basic skills
were at least normal. Thils would verify the writer's
contention that interesting science units at the center of
the curriculum motivate enough students to keep the regular
class average gains at the normal or higher scores insplte
of the time used for the extra speclal studies.

Table III, page 42, dlvulges individual and class
averages in I.Q. data (see Appendix B, page 74). Table III
shows the average I.Q. for both grades to be very similar
since the average fifth grade I.Q. appears to be 107 and
that for the sixth grade 106. One may conclude, therefore,
that these students are of average mental abllity according
to national norms.

Table IV, pages 43 and 44, conslsts of information
from a science completion test developed by the teacher.

This test was intended to evalupte voluntary learning, by
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TABLE II

THE IOWA BASIC SKILLS TEST COMPOSITE DATA
BEFORE AND AFTER THE EXPERIMENT

Fifth grade Sixth grade

Neme Sex Before After || . Name Sex Before After

l1. D. F. M 4,3 5.2 1. D. B. M 6.9 8.5
2. J. H. M 408 5.7 20 Eo c. M 600 607
3. R. K. M 5.4 6.5 3. M. E. M 5.4 5.8
4. 8. R. M 5.9 5.8 4, F. G. M 4.9 5.5
5. T. T. M 4,7 5.9 5. R. G. M 5.8 7.2
6. G. W. M 5.5 6.7 6. B. T. M 4.7 5.3
7. L. D. F 4,6 5.6 7. C. W. M 5.9 6.6
8. E. W. F 4.6 6.2 8. B. C. F 5.6 6.9
9. C. C. F 6.8 8.4

10. N. G. F 4.8 5.6

11. P. M. F 8.6 9.6

12. B. R. F 7.2 8.4

13. B. W. F 5.8 6.9

Average 5.0 6.0 '||Average 6.0 7.0

TABLE III
STUDENTS' I.Q. DATA

Fifth grade Sixth grade
Name Sex I.Q. score Name Sex I.Q. score

1. D. F. M 90 1. D. B. M 116
2. J. H. M 100 2, E. C. M 86
5. R, K. M 118 3. M, E. M 96
4, S. R. M 125 4. D. F. M 114
5. T. T. M 125 5. R. G. M 113
6. G. W. M 108 6. B. T. M 80
7. L. D. F 87 7. C. W. M 125
8. E. W. F 104 8. B. C. F 112
9. C. C. F 100

10, N. G, F 69

11. P. M. F 121

12. B. R. F 124

13. B. W. F 120

Average 107 Average 106




A COMPLETION TEST IN SCIENCE FOR EVALUATING FIFTH

TABLE IV

AND SIXTH GRADE INTEREST AND LEARNING

Test question

How 1s a telephone made?

Why magnets attract iron or steel®
How many poles has a magnet?

What happens when two south pole
magnets meet?

Explain magnetic lines of force.
Name five things using magnets.
Explain conduction in electriclty.
Describe alternating transformers.
How may one develop alternating
current from direct current?

How 1s voltage made?

What 1s voltage?

How doees A.C. voltage enter homes?
What 1s current?

What 1s power?

How may voltage be lncreased?

How may voltage be decreased?

What 1s a conductor?

What are insulators?

Name three materiale which conduct
voltage. .

Name five insulating materials.
Describe a condenser, 1ts function.

Tell how to make a second telephone.

Before experiment After experiment
correct incorrect correct incorrect
"5th 6th 5th 6th 5th 6th 5th 6th

1l 6 8 8 5 12 4 2

3 3 6 11 4 10 5 4

6 14 3 0 8 11 1 3

1 6 8 8 8 10 1 4

o} 2 9 12 3 8 6 8
11 16 34 54 23 41 22 29

0 0 9 14 0 4 9 10

0 0 9 14 1 6 8 8

0 0 9 14 2 4 7 10

0] 1l 9 13 1 4 8 10

0 1 9 13- 1l 4 8 10

5 7 4 7 6 7 3 7

0 0 9 14 2 6 (4 8

0 0 9 14 2 6 7 8

0 1 9 13 1 5 8 9

0 1 9 13 1 5 8 9

4 3 5 11 1 4 8 10

1 4 8 10 1 9 8 5

3 10 24 32 15 27 12 15

8 14 37 56 6 24 39 46

0 0 9 14 3 5 6 9

4 5 5 e 8 13 1 1

154



TABLE IV (continued)

23. How 1s sound developed? 0] 3 9 11 1l 7 8 7
24. How is sound volume increased? 0 o} 9 14 1 0 8 14
25. Describe a radio frequency signal, 0 0] g 14 -1 5 8 9
26. Glve frequency range man may hear, 0 0 g9 14 3 7 6 7
27. Name five parts used in making

radios. 10 19 35 51 26 51 20 19
28, Glve dots and dashes of Morse code. 5 21 319 483 84 154 240 350

29. Tell why high frequency signals go
shorter distances than low radilo

frequency signals. o) 0 9 14 3 5 6 9
Total points 62 137 640 955 220 456 . 482 636
e ———— — ——

v
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inference, as well as interest in the sclence projects.
The learning and interest may be assessed according to the
number of questions answered correctly or incorrectly.
S8ince the test was admlnlstered before and after the study,
experimental growth.comparisons can be made. The results
have been broken down to grade level.

Table IV portrays information which could guide an
instructor in the selectlon of sclence subjects or sclence
categories in which these students, and other students
like them, might be interested. The greater the number of
points earned for a questlion the better the chances are
that the students are mature enough, as well as interested
enough, to study in that speclific sclence area. Therefore,
the achlevement in the teét indicates interest in the
material.

Table IV indicates that these boys and girls
achleved considerable learning in some areas of the sclence
units studied.

Table V, page 46, shows the points earned in the
sclence completion pre-test and post-test, the achlevement
by percentile gain made by comparing the pre-test with the
post-test, and the amount of percentile gain made as well.
The point averages and the percentile averages have been
added to the bottom of each grade listing.

Table V, page 46, shows that the previous experi-

ences the sixth grade students had tended to glve them an



STUDENTS!

TWO TESTINGS ON A SCIENCE TEST

TABLE V

RECORD OF POINTS EARNED ON

46

Points Achievement in Amount
earned percentile of gain

Students! Pre- Post~ Pre- Pogt- Per-
initials Grade test test test test centlle

1. D. B. 6 16.0 56.0 20.5 72.0 51.5
2. E. C. 6 4,0 49.0 5.0 63.0 58.0
3. M. E. 6 25.0 58.0 32.0 74.4 42.4
4, D. F. 6 14.0 35.0 18.0 45,0 27.0
5. R. G. 6 3.0 23.0 3.9 30.0 26.1
6. B. T. 6 2.0 5.0 2.6 6.4 3.8
7. C. W. 6 22.0 69.0 28.2 88.5 60.3
8. B. C. 6 7.0 27.0 9.0 34.6 25.6
9. C. C. 6 10.0 21.0 13.0 25.6 12.6
10. N. G. 6 1.0 7.0 1.3 g.0 7.7
11, P. M. 6 15.0 25.0 20.0 32.0 12.0
12. B. R, 6 12.0 33.0 15.4 42,3 26.9
13, B. W. 6 4,0 37.0 5.0 47.5 42.5
14. D. H.* 6 1.0 10.0 1.3 13.0 11.7
Average 8 9.9 32,5 12.5 41.7 29.2
l. D. F. 5 2.0 12.0 2.6 156.4 12.8
2. J. H. 5 5.0 26.0 6.4 33.3 26.9
3. R. K. 5 7.0 27.0 9.0 34.0 25.0
4, 8. R. 5 9.0 19.0 11.5 24.4 12.9
5. T. T, 5 6.0 18.0 7.7 23.0 15.3
6. G. W, 5 21.0 48.0 25.6 61.5 35.9
7. L. D. 5 6.0 13.0 7.8 16.8 9.0
8. E. W. 5 3.0 20. 3.9 25.6 21.7
g. E. 8.+ 5 2.0 34.0 2.6 43.6 41.0
Average 5 7.0 24.1 8.6 30.8 22.3

*Students who

Tests.

did not complete The Iowa Baslc Skills
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advantage over the fifth grade students. Table V indicates
that sixth grade students have a class average which 1s
approximately twenty-four per cent higher in gain than that
of the fifth grade students in this sclence test.

Table V discloses that there appears to be a trend
in learning more science facts by most students of higher
abllity, but there are exceptions (see Table III, page 42,
and Appendix B, page 74 whlch shows the general information
about each student. BSee also sixth grade listing number
eleven in Tables III, page 42, and Table V, page 46). One
such high abllity student achleved only a twelve per cent
gain while the sixth grade class average was over twenty-
nine per cent. Another student who had a high ability
rating gained over sixty per cent in achlevement which 1is
twice the class average gain (see sixth grade listing
number seven in Table III, page 42, and Table V, page 46).
This placed this student at the top of the class in the
sclence test. This tends to prove that the high ability
gtudent 1s able to learn more facts than the lower abllity
gtudent is, providing the former has the interest in the
study. The high ability student with the low gain in the
sclence test was a girl who didn't appear highly interested
in science, whereas the boy of high abllity was extremely
interested.

Table V shows which students were interested

enough in sclence to recall answers to a completion test.
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Five sixth grade students, D. B., E. C., M, E., C. W., and
B. W., may be consldered those who retained conslderable
facts voluntarily since they earned forty-two or more of
the posslble seventy-eight points obtainable. Four sixth
grade students, D. F., R. G., B. C., and B. R.; appear to
have learned some facts since they gained between twenty-
five and twenty-seven points. The other five sixth grade
students show point gains of between three and elght-tenths
to twelve and six-tenths, which indicates a small amount of
facts learned.

Table V shows that the fifth grade students galned
a similar point rgtio with a lower high point and higher
low point score than the sixth grade students did.

One may conclude, from Table V, that the majority
of these students learned something from the sclence units
taught.

Table VI, page 49, 1s the result of a questionnalre
which was adminlstered to determine the sclence specilalty
interest, and the motivation science brought about toward
the regular curriculum learnings. 8ince the questionnalre
was administered before and after the experimental study
it should be possible to asseses the amount of interest by
comparing the data of the questionnalres before and after
the study.

Table VI 1ists these questlons so that one may see |

the results for the fifth and sixth grade classes combined



TABLE VI
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EVALUATING SPECIAL SCIENCE INTEREST AND MOTIVATION IN
CURRICULAR STUDIES BY QUESTIONNAIRE SURVEY

Before After
experiment experiment

Grade Not Not
Question and sex Yes known No Yes known No
l. Interest in 5 & 6 15 2 6 17 4 2
magnetism. 6 - M 6 0 2 7 1 0
6 - F 4 0 2 4 2 0
5 - M 4 1l 1 5 1 0
5 - F 1l 1l 1 1 0 2
2. Interest in 5 & 6 15 1 7 16 4 3
“electricity. 6 - M 7 o 1 7 1l 0
6 - F 2 1 3 2 2 2
5 -« M 5 0 1 5 1 o}
5 -« F 1l 0 2 2 0 1
3. Interest in 5 & 6 18 1 4 16 5 2
electronics. 6 - M 8 0 0 4 1 0
6 - F 4 1l 1l 3 2 1
5 - M b5 0 1l 5 0 1
5§ - F 1l 0 2 1l 2 0
4. Interest in 5 &6 18 2 3 21 o} 2
making radios. 6 - M 8 0 0 8 0 0
6 - F 4 1 1 5 0o 1
5 - M 5 1l 0 6 0 0
5 - F 1l 0 2 2 0 1l
5. Capabllity of 5 & 6 15 3 5 20 3 0
reading 6 - M 4 1 3 7 1 o
instructions 6 - F 6 0 0 4 2 0
important. 5 - M 3 1l 2 I 6 0 0
5~ F 2 1l 0 3 0 0
6. Sclence 5 & 6 14 4 5 156 6. 2
speclalty 6 - M 5 1l 2 6 2 0
motivated 6 - F 4 2 0 3 2 1
currlicular 5 - M 5 0 1 5 1 0
5 ~-F 0 1 2 1l 1l 1l

interest.
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as well as separated for elther grade level or sex. The
first four questions deal with interest while questions
five and six deal wilth motivatlon.

Question one, in Table VI, reveals that before the
study almost slxty-five per cent of all the students were
interested in the study of magnetism, twenty-six per cent
weren't interested, and nine per cent were indifferent.
After the study seventy-four per cent were interested, nine
per cent indlcated no interest and seventeen per cent were
indifferent. ‘

By breaking question one down according to sex 1t
may be seen that of the elght sixth grade boys slx were
interested and two were uninterested before the study.
After the study seven boys were interested, and one was
indifferent. The data show that four sixth grade girls
were lnterested and two were not interested before the
study. After the study four girls were still interested
while the other two glrls were undeclded. The data for
the flfth grade boys signifles that four were interested,
one was uninterested and one was undeclded before the
study. After the study five boys were interested and one
was undeclded. The data denotes that one fifth grade girl
wag interested, one girl had no interest and the third
girl was undecided before the study. After the study one
fifth grade girl was still interested and the other two

girls were not interested.
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Question one, Table VI, shows that boys had somewhat
more interest in magnetism than the girls. The break down
after the study shows that eilghty-eight per cent of the
sixth grade boys, sixty-seven per cent of the sixth’grade
girls, eighty-four per cent of the fifth grade boys and
thirty-three per cent of the fifth grade girls were
interested in the study of magnetlsm.

In question two, in Table VI, the break down for the
interest in electricity appears to be quite similar to
question one in that the fifth and sixth grade boys were
more interested than the girls.

In question three, in Table VI, there appeared to
be more lntereet for electronlcs with a little less
disagreement between the boys and the girls in both grade
levels. ‘A small per cent of the girls, 1n both grades,
were a little less interested than were the boys.

In questlion four, in Table VI, there appears to
be an increased interest in the study of radios compared
to the interests in electronics after the study. Only
one girl in each of the‘fifth and sixth grades showed no
interest. These students had considerable experience in
making simple dlode radios, and apparently this brought
about the increased interest in this area. This tends to
prove that spécific functional gadgets create more interest
for these youngsters.

In question five, in Table VI, before the study
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sixty-five per cent of all the students agreed that the
capability of reading lnstructions was necessary in
electronics. Almost twenty-two per cent felt that
1nstruct;pna weren't important while about thirteen per.
cent didﬁ't appear to realize any importance in being able
to read instructions. After the study only one sixth
grade boy and two sixth grade girls reglstered a "don't
know" opinion, therefore, eighty-seven per cent felt that
it was important to know how to read instructions. Some
of these students may have learned the necessity for
appiying‘their baslc learnings to practical problem
solving experiences. |

In question six, Table VI, sixty-one per cent of
the comblned fifth and slxth grade classes agreed, before
the study, that they would work harder on regular curricu-
lar studies if they were allowed to study magnetlsm,
electricity, and electronics. The rest were nearly divided
in whether they would or would not work harder. After the
study sixty-five per cent agreed that they would work
harder when the science specialty was included with the
regular studies. Twenty-six per cent were undecided and
almost nine per cent weren't interested.

There was every indication that some students
became more interested in these sclence studies as they
worked with them. Sixty-five per cent of the students
finally agreed that they would work harder with the
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sclence speclalty at the center of the curriculum.
Students indlcated that the regular studlies had become a
little more important to them due to the sclence speclalty.

The most notable information in Table VI is the
fact that these fifth and slxth grade sfudents were most
interested in making simple dlode radios. Ninety-one per
cent of the comblned classes favored making radios as
compared to approximately seventy per cent who were
interested in electronics. From this information 1t seems
qulte clear that these students appeared more stimulated
by specific functional gadgets they made than in the non-
functional kind of science. The functlonal projects
tended to stimulate more interest 1in the regular currlicu-
lum because the students could probably understand the
need for baslc learnings to help them bulld projects as
well as to help them in research.

Table VII, on pages 54 and 55, gives data which
help to determine how much interest the fifth and sixth
grade students acknowledged they had in the specilal
science project.

Table VII has been arranged to indlicate degrees
of interest and motivation. It also breaks the informa-
tion down into the grade levels and sex once more.

Question one, two, and three are interest questions
and questions four,.five and six ére motivation questions.

Question one, in Table VII, shows that over fifty



TABLE VII

EVALUATING SPECIAL SCIENCE INTEREST AND MOTIVATION TOWARD CURRICULAR
STUDIES IN DEGREES BY QUESTIONNAIRE SURVEY

- s ——— — ————e

astvssmpmtestio

——— - e

v Grade More fun Hard work Hard work
Interest or motivation question & sex than work and fun & no fun
The sclence studies were, 5 & 6 12 9 2
6 - M 6 1 1
6 - F 0 5 1
5 - M 4 2 0
5 - F 2 1 0
Grade Not
& sex All year Part year important
Thls study should be taught. 5 & 6 15 0]
: 6 - M 6 1 0
6 - F 4 1 0
5 -M 5 1l 0
5 -« F 0 3 0
Grade : Very
& sex Very much Some little
Enjoyed the study of magnetism, 5 &6 16 5 2 0
electriclty and electronics. 6 - M 7 0 1 0
6 - F 3 3. 0 0
5§ - M 4 2 0 0
5 ~« F 2 0 1 0
Science motivated interest in 5 & 6 10 8 4 1
regular curricular subjects. 6 - M 4 3 0 1
6 - F 1 2 3 0
5 - M 4 2 0 0
5 - F 1 1 1 0

14



The study encouraged harder
work in regular curricular
sub jects.

Science study helped to

reallize lmportance of regular
curricular studies.

TABLE VII (continued)
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per cent of the fifth and sixth grade students thought the
special sclence projlect was more fun than work while
thirty-nine per cent more thought it was hard work and fun,
This left less than nine per cent (two students) who
thought the project was hard work and no fun.

Question two, 1n Table VII, denotes enough interest
in the experimental study by fifth and sixth grade
students combined so that sixty-filve per cent indlcated
the desire to study speclal sciences the whole year while
twenty-six per'cent more preferred to study 1t only part
of the yeab. This left only nine per cent (two students
in the sixth grade--one girl and one boy) who appeared
indifferent about the study.

In question three, in Table VII, almost seventy
per cent of the fifth and slixth grade students agreed
that they enjoyed the study in magnetism, electricity,
and electronlics very much while almost twenty-two per
cent enjoyed the study some. Thls left less than nilne
per cent (one sixth grade boy and one fifth grade girl)
who enjoyed the study very little.

In question four, in Table VII, 1t 1s evident
that over forty-three per cent felt the study motivated
thelr interest in regular studles very much and almost
thirty-five per cent more agreed the study motivated
thelr interest in the regular studles to some extent.

Twenty-two per cent (one sixth grade boy and three
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sixth grade girls) felt that the study didn't motivate
interest in the regular studies.

In question five, in Table VII, one may note that
sclence encouraged fifty-five per cent of the students %o
work harder on the regular studles. Seventeen per cent
indlcated some harder work was stimulated, whille aboﬁt
twenty-six per cent didn't know what 1nf1uenée}801ence
had in encouragling harder work.

In question six, in Table VII, ninety-one per cent
of the fifth and sixth grade students thought the sclence
study helped them to realize the importance of the regular
studles, four per cent more (one fifth grade boy) agreed
it helped a little and another four per cent (a sixth
grade boy) felt that 1t had not helped them to realize
the importance of the regular studies.

The data 1n Table VII reveal that the ma jority of
these fifth and sixth grade students were interested in
the speclal sclience study and that most of them
acknowledged that the study made them realize some
importance of the fundamental learnings. BSeventy-two per
cent intimated harder work was encouraged by the experl-
mental study.

Table VIII, pages 58 and 59, dlscloses information
contained in a survey questionnaire directed to the fifth
and slxth grade students whlch reveals certain knowledge

and interest they belleve they possessed.



TABLE VIII

SURVEY DATA TO EVALUATE STUDENT SCIENCE INTERESTS,
MOTIVATION, ACKNOWLEDGED PREVIOUS SCIENCE UNDER-
STANDING, AND WILLINGNESS TO LEARN
ABOUT SCIENCE PHENOMENA

58

Before After
experiment experiment
Grade

Survey question & sex Yes No Yes No

1. I know a lot about 5 & 6 11 12 12 11
magne tism., 6 - M 6 2 4 4

6 - F 3 3 4 2

5 -« M 2 4 4 2

5 ~F 0 3 0 3

2. I want to learn about 5 & 6 19 4 20 3
magnetism, 6 - M 6 2 7 1

6 - F 6 0 6 o)

5 - M 6 0 6 0

5 ~ F 1 2 1 2

3. I know a lot about 5 & 6 12 11 8 15
electricity. 6 - M 5 3 5 3

6 - F 2 4 1 5

5 - M 3 3 1 5

5~ F 2 1 1 2

4, I want to learn about 5 & 6 21 2 17 6
electricity. 6 - M 8 0 7 1l

6 - F 4 2 2 4

5 - M 6 0 6 0

5-F 3 0 2 1

5. I know a lot about 5 & 8 4 19 4 19
electronics. 6 - M 1 7 2 6

6 - F 1l 5 0 6

5 ~-M 2 4 2 4

5 ~F 0 3 0 3

6. I want to learn about 5 & 6 21 2 18 5
electronlcs. 6 - M 4 1 8 0

: 6 - F 5 1 3 3

5 - M 6 0 5 1l

5~ F 3 0 2 1

7. I know a lot about 5 & 8 4 19 16 7
6 - M 2 6 5 3

6 - F 0 6 5 1

5 - M 2 4 5 1

5-F 0 3 1 2

these projects.



9.

10.

11.

TABLE VIII

I want to learn about
these projects.

Pro Jects make school
interesting.

I want to find out 1if

-pro Jects make school

interesting.

I would work harder in

curricular studles with

- project work.

1z.

13.

14.

15.

16.

I want to learn if
projects make school
interesting.

I believe projects
help later in life.

I want to find out if
projects help later
in 11ife.

Pro Jects should be
taught all year.

Science projects are
interesting.
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(continued)
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- M 6
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- M 6
- P 2
& 6 21
- M 7
- F 5
- M 6
- F 3
& 6 21
- M 8
- F 5
- M 6
- F 2
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- F 1
& 6 17
- M 7
- F 3
- M 6
- F 1
& 6 19
- M V4
- F 3
- M 6
- F 3
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When the data of the pre-questions are compared with
those of the post-questlions we note favorable growth 1n
student thinking. Once again student interest in these
scilence units as well as the willingness of the students
to learn about sclence 1s positive,

Although some of these questions are repetitious
they serve to show conslstencles or inconsistencles in
- other tables 1f they are compared.

In question one, in Table VIII, one may note that
about fifty per cent of the students, both before and after
the experiment, felt they knew considerable about
magnetism. Although adults may consider this an exaggera-
tion 1t seems that the students felt that they really
knew a lot about magnetism since they had little background
information by which they could gauge thelr knowledge 1in
the subject.

In question two, in Table VIII, the students
congsistently indicated conslderable interest in the study
of magnetlism, both before and after the experiment.

Question five, in Table VIII, tends to show that
the students agreed they knew very little about electronics,
both before and after the experiments.

Question six, in Table VIII, tends to show high
gstudent Interest In the sclence study before the experi-
ment, but three students appeared to have been discouraged

with the study at the end.
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Question eleven, in Table VIII, reveals that before
the experiment seventy-four per cent of the students agreed
that they would work harder on the regular currilcular
studies 1f gilven the privileges of making science projects.
After the experiment ninety-six per cent of the students
agreed that they would work harder. This latter percentage
is high and somewhat inconsistent with the results of
question six in Table VI, page 49, which tends to show
that only sixty-five per cent sald that they would work
harder.

Question fifteen, in Table VIII, signifies that
before the experiment seventy-four per cent preferred that
the sclence study should be offered throughout the school
year. After the experiment this interest was reduced to
sixty-five per cent. The latter percentage is consistent
with question two, in Table VII on page 54.

In spite of minor inconsistencles there are a
surprising number of consistencies. The writer belleves
that answers are a true 1nd;cation of lnterest because
boys and girle of this age tend to express their feelings
about things the way they see them.

Up to thls point we have evaluated the general data
information. 8ince a behavior journal was kept these
anecdotal notes may be evaluated to determine what the
teacher observed during this experiment.

Table IX, page 62, breaks this informatlion down to



CASE HISTORIES RELATED TO BEHAVIOR JOURNAL

TABLE IX
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Sclence Interested Curriculum Motivated
Name Much Some None Much Some None
l. D. B X X
2. E, C. X X
5. M. EO x x
4. D, F, X X
5. R. G, X X
6- Eo TQ b .4 X
7, C. W, X X
8. B. C. X X
109. g, C. X X
3 . . X X
11, P, X, x X
12. B. R. X X
15. B, W, X X
14, D. F. X X
15. J. H. 4 X X
16. . K. X X
17. 8. R, X X
18, T. T, X X
19, G. W, X X
20, L. D. X X
21, A X X
22. D. H. X X
25. K. X X
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students who appeared to be motlvated in the regular
curriculum due to the sclence unlts. These categories are
broken down still further by placing them into degrees of
interest or motivatlon.

Table IX shows that sixty-one per cent (fourteen
studenté) were much interested in the sclence units, about
thirty per cent (seven students) had mSome interests, and
approximately nine per cent (two students) had no interest
in the sclence units. Table IX also indicates that thirty
per qent (seven students) were much stimulated in the
regular curriculum studies because of the science units,
about forty-eight per cent (eleven students) were stimulated
by 1t some, and about seventeen per cent (five students)
were not stimulated.

Some of the more unusual cases are explained here-
with to give more insight into what took place 1n the
classroom. | |

Student number three, M. E., was extremely interested
in science. But this boy simply couldn't bring himself to
study the regular curriculum studies voluntarily. No
teacher had been able to encourage him to study those
studies he had no interest in, according to informatlion
gleaned from his past teachers. Toward the last of the
year 1t was found that he had gotten a book from the public
library which had information on electronics. It appears

that he had speciflc interests that he preferred to continue
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in by himself.

Student number six, B. T., seemed to have little
interest in anythling pertalning to scholastlic learning or
scilence. He was a lad with a low mental abllity. He
couldn't seem to be able to think creatively.

Student number eight, B. C., was a glrl who had
exceeding determination to work with sclence projects. B8he
did not, however, conslder 1t necessary to keep her regular
studles up. B8he would find fictitlous answers for test
questione and arithmetic problems to show that her work was
completed, just to get to the sclence table. She refused to
congider sciencq a privilege for those who d4id their work
satisfactorily.

Student number nine, C. C., was a girl who was very
highly interested in science projecfa even though the sclence
test indicates otherwise (see Table V, page 46). She was
motivated in the regular studles too, but she was self
motivated for reasons of scholagtic grades (see Figure 12,
page 31 and Table II, page 42).

Student number ten, N. G., was a girl who had a low
mental abllity rating. She worked hard on the regular
school subjects to attempt to keep up with her friends. She
seemed to reallze that she needed all her time for the
regular studlies so she did little more than notice the
science activitles.

Student number five, R. G., and number seven, 8. R.,
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were both quite interested in the sclence studles but
neither one became mature enough to be permitted to make a
'project. These boys were qulte irresponsible. They were
determined to create disturbances which made the classroom
nolsy and uncontrolled in appearance. These boys had
emotional problems. |

Student number twenty-three, initials E. 8., was
absent so much of the year that she had 1ittle time for
becomling 1nterested or motivated.

In cohclusion the teacher feels that except for some
of the above mentioned students this fifth and sixth grade
class of students tended to be interested in the sclence
units and they were apparently motivated somewhat in thelr
regular studles because of the privileges they had in
making functional science projects. A few students, 1%
must be understood, could not excel beyond their levels of
abllity since they had been self-motivated for high scores
already. They had no need for motivating devices to bring
about higher achievements. They were already learning at
thelr level of abllity. Those students with low mental
abllity didn't appear interested nor did many show nuch
ablility in making projlects. The students who appeared to
benefit from the sclence experimental program most were
those who had refused to work to their full capabillitieg-—-
the care free; those students who hadn't realized thelr
gchool responsibllities as well as those who had learned to

dislike school.
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CHAPTER IV

SUMMARY AND CONCLUSION

The purpose for the study was to determine if
speclfic sclence teaching units in magnetism, electricity,
and electronics used at the center of the curriculum would
motivate student interest in the regular studies. It was
also hoped that thls experiment would bring about a normal
or higher scholastic attainment, whlle the sclence experi-
ences involved would become an asset to the student.

The experimental problem was to set up a fifth and
slxth grade classroom situation wherein the specific
sclence categories of magnetism, electriclty, and electron-
ics could be used to evaluate: (1) student interest in the
sclences, (2) what learning might take place in these
sclence units, and (3) student motivation in the regular
study curriculum.

The experiment was conducted for about five months
in the 1960-1961 school year.

The experimental activlitles consisted of:

(1) teacher made project demonstrators, (2) manipulative
materials, (3) equlpment needed for making projects,

(4) magnetic, electric, and electronic parts, and (5) a
teacher speclialized in these categories. The students were
privileged to use or manipulate the materials, or bulld

pro jects upon satlsfylng the demands of getting their daily
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work turned in according to individual level of ablllty.

To evaluate the interest students had in the experi-
ment as well as to determine motivation 1n the regular
curriculum studles the followlng devlces were used:

(1) student questionnaires, (2) sclence test, (3) The Iowa
Basic Skills Test, and (4) a behavior journal.

The study was limlted because: (1) only five months
of the school year was used, (2) the number of students was
small, (3) this was the teacher's first year of teachilng,
and (4) the means for evaluating or controlling the study

was somewhat limited.
SUMMARY

The data gathered herein indicate that the majority
of the students appeared: (1) interested in the scilence
units taught at the center of the curriculum, (2) to learn
meaningful facts from the speciflc sclence unlits studled,
and (3) to be motivated toward the regular curriculum
studiles.

The Iowa Baslc Skills Test results indicate a full
year class average scholastlc growth 1n the baslc skllls
for the school year. This may indicate that enough
students were motivated in the regular studles to keep thelr
achlevements high to off-set the time used doing research
In the sclence categories mentioned.

Specific sclence units motivated enough student
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interest in the regular curriculum study to obtain normal
or higher clasgs average achievements in the basic study
skills., Thils achlievement was possible desplte conslderable
time used by the students 1n the experimental purposes.

Most of the students with low mental abilities didn't
gseem to benefit much by teaching science units at the center
of the curriculum.

Most of the high abllity students needed no moti-
vating sclence because they were already working at thelr
individual level of abllity. They indlcated enough
interest in the science units to prove them necessary for
thelr background learning.

Boys tended to be a little more interested in this
study than the girls.

CONCLUSIONS

The concluslons that may be made from this research
study in the classroom, whereln sclence units were taught
at the center of the curriculum study, are the following:

1. B8pecific functional sciences can be taught at
the center of the curriculum to fifth and slxth grade
students for moﬁivating the regular currilcular interests.
These science unlts could well replace or share the
present status of the generalized scilence courses now being
taught.

2. There appeared to be enough specific scilence
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learning to warrant the setting up of such a program to
satliefy the felt needs of the students of our modern times.

3. Student lnterest appeared especlally apparent
for those students who tended to be bored with the regular
studles and for those students to whom the regular studies
had little meaning or value.

4, The writer 1s of the oplnion that the results
of thils research problem was positive.enough so that it
might be carrlied out again under better controlled situa-
tions with a larger group of participants. This should
bring about a more rellable proof of a workable set up of

science units at the center of the curriculum.
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APPENDIX A

IOWA BASIC SKILLS TEST RESULTS

THE SIXTH GRADE BOYS'

\'

Test date Grade

gtudent's name
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THE SIXTH GRADE GIRLS'

IOWA BASIC SKILLS TEST RESULTS
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IOWA BASIC SKILLS TEST RESULTS

THE FIFTH GRADE BOYS'
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APPENDIX B
GENERAL INDIVIDUAL STUDENT INFORMATION

Students'’ Birth Lang. Non-lang.
initials Grade date I.Q. I.Q. I.Q. Test date CA MA
1. D. B. 6 4-11-49 116 117 115 9-23-58 9- 6 11- 2
2. B. C. 6 7- 9-48 112 96 127 9-.23-58 10~ 2 11- 4
3. E. C. 6 4.-.22-48 86 92 80 9-12-59 11— 1 9- 7
4, C. C. 6 2-21-49 100 o7 103 9=23-58 O 7 9= 7
5. M. E. 6 12— 8-47 96 85 106 9-23-58 10-10 10- 5
6. D. F. 6 S3- 2-49 114 115 112 9-23-58 9- 7 10-11
7. N. G. 6 5-23-47 69 75 62 9-23-58 11~ 4 7- 9
8. R. G. 6 6- 6-49 113 1256 100 2-25-58 9~ 3 10~ &
9. D. H. 6 7-22-46 68 5~ 1-57 10-10 P B
. P, M. 6 1-15-49 121 134 108 9-23-58 9- 8 14— 2
. B. R. 6 4. 1-49 124 122 126 9-23-58 9- 6 11-10
12. B. T. 6 10-30-47 80 89 70 9-23--58 10-11 8- 8
13. B. W. 6 5-29-49 120 110 129 9-23-58 O- 4 9- 4
14. C. W. 6 5-29-49 125 115 1356 9-23-58 9= 7 O 4
1. L. D. 5 7-24-50 87 100 74 10-15-59 O- 3 8- O
2. D. F. 5 11—~ 8-49 90 103 76 10-15-59 9-11 8-11
3. J. H. 5 2-15-49 100 85 116 10-156-59 10- 8 10~ 7
4, R. K. 5 6-24-50 118 104 131 10-15-59 9~ 4 11~ O
5. 8. R. 5] 4-20-50 125 131 118 10-15-59 9- 6 11-10
6. E. 8. 5] 3=31-50 123 115 131 10-15-59 9- 7 1l1- 9
7. T. T. 5 8- 9-50 1256 131 118 10-15--59 9= 2 10~ 6
8. G. W. 5 2-18-50 108 117 100 10-15-59 9- 8 10~ 6
9. E. W. & 7-18-50 104 114 93 10- 5-61 10- 2 10- 6

147
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APPENDIX C
Pupil's name class data Date 10-17-60 Grade 5 & 6

An Evaluation on Sclence Interest in Magnetlism, Electricity,
and Electronlcs at the Fifth and Sixth Grade Level

1. (a) I xnow lots about magnetism . . . . . . . . o« 11
(b) I don't know much about magnetism . . . . . . . 12
2. (ag I would like to learn about magnetism . . . . . 19
(b) I don't want to learn about magnetism . . . . . 4
3. (a) I know lots about electriclty . . « ¢« o« ¢ « . o 12
(p) I don't know much about electricity . . . . . o 11
4, (a) I would like to learn about electricity . . . . 21
(b) I don't care to learn about electricity . . . . 2
5. (ag I know lots about electronics « « « « « o o o & 4
(b) I don't know much about electronics . . . . . . 19
6. (a) I want to learn about electronics . . . . . . « 21
(b) I don't want to learn about electronics . . . . 2

7. (a) I know lots about science projects studying
magnetlism, electricity, and electronics . . . . 19
(b) I don't know much about these projects . . . . 4
8. (a) I would like to learn about these projects . . 20
(b) I don't care about these projecte « . « o« . . &« 3

9. I think these projects:
(a) would make school more interesting . . . . . . 22
(b) would not make school more interesting . . . . 1

10. (a) I want to find out if these projlects make school
work more interesting . . . « ¢ ¢ o ¢ ¢ o o .
(b) I don't care to find out if these projects make

school work more interesting . . . . . . « . & 0

11, If I get to work on such projects in school:
éa; I would work harder on regular school work . . 17
b) I wouldn't work harder on regular school work . 6



12.

13.

14.

15.

16.

(a) I want to find out if these projects make
regular study more interesting . . . .o .

(b) I don't care to find out if these projeote
make regular study more interesting . . . . .

I think these projects:
2&) may help later in 1ife . . « ¢ ¢ &+ ¢ ¢ o « o &
b) will not help later in 1ife . « ¢ & o ¢ « o o

(a) I want to find out if these projects will help
later in 1life . . . . .

(b) I don't care to £ind out 1f these projeots will
help later in 1ife . . . « ¢ ¢ ¢ ¢ ¢ ¢ o o o

I think projects in magnetism, electricity, and
electronics:

(a; should be taught the whole school year . .
(b) should not be taught the whole school year . .

*
L]

(a) I think science projects are all very
1nterest1ng P o o e o s o »
(p) I don't think science projects are
interesting . . ¢ ¢« ¢ ¢« ¢ e 4 et e 6 6 e o

76
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APPENDIX C
Pupil's name class data Date 3-7-61 Grade 5 & 6

An Evaluation on Science Interest in Magnetism, Electrlclty,
and Electronics at the Fifth and Sixth Grade Level

1. (a; I know lots about magnetism . . . . . . . . . . 12
(b) I don't know much about magnetism . . . . . . . 11
2. (a) I would like to learn about magnetiem . . . . . 20
(b) I don't want to learn about magnetisesm . . . . . 3
3. (a) I know lots about electricity . . « . « . . . . 8
(b) I don't know much about electricity . . . . . . 15
4., (a) I would like to learn about electricity . . . . 17
(b) I don't care to learn about electricity . . . . 6
5. (a) I know lots about electronics . . . . « « « « o« 4
(b) I don't know much about electronics . . . . . . 19
6. (a; I want to learn about electronice . . . . . . . 18
(b) I don't want to learn about electronics . . . . 5
7. (a) I know lots about science projects studying

magnetism, electricity, and electronics . . . . 16
(b) I don't know much about these projects . .

L] *
o
o -3

8. (a) I would like to learn about these projects
(b) I don't care about these projects . . . . . . . 3

9. I think these projects:
(a) would make school more interesting . . . . . . 21

(b) would not make school more interesting . . . . 2
10. (a) I want to find out if these projects make
school work more interesting . . . . . 23

(b) I don't care to find out if these projects
make school work more interesting . . . . . . . 0]

11. If I get to work on such projects in school:
(a) I would work harder on regular school work . . 22
(p) I wouldn't work harder on regular school work . 1l



12.

13.

14.

15.

16.

(a) I want to find out 1f these projects make
regular study more interesting . . . . o s e

(b) I don't care to find out if these projects
make regular study more interesting . . . . . .

I think these projects:

b) will not help later in 1life . . . + « « o « « &

(a) I want to find out if these projects will help
later in 1life . . .

(b) I don't care to £ind out if these projects will
help later in 1ife . . ¢« ¢ ¢ & ¢ ¢« ¢ o o o o o

I think projects 1n magnetism, electricity, and
electronics:

(ag should be taught the whole school year . .
(b) should not be taught the whole school year

(a) I think science projects are all very
interesting . . . . c e e v e o
(b) I don't think sclence projects are
Interesting « ¢« ¢« ¢ ¢ ¢ ¢ ¢ ¢ e e o s e s e o

sag may help later in 1ife . «. « o ¢ « o o o « & &
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APPENDIX C
Pupil's name class data Date 3-8-61 Grade 5 & 6

Determining What Interest and Motivatlional Results This
Study Had Upon Students Through the Following Questionnaire

1.

2.

3.

I liked the study of magnetlism, electricity, and
electronics:

(a) verymuch « « « v v ¢ ¢ o ¢ o o ¢ o o o . 16
s‘b) some [ ) * * [ ] * L] [ 2 L 2 L ] L [ ] * [ ] L L ) > ‘. L] . L] 5
C) very L1t81e ¢ ¢ ¢ ¢ o ¢ o o o o o o o o o . 2
(d) I don't know if I liked it ornot . . . . . . 0
I think the study of magnetism, electricity, and
electronlcs helped me to become interested in other
subjects:
(a) Very' much e o o . o e . 3 . L) o o . * @ . . . 10
(b Some * ® L * * L » L] L) - [ ] L 4 * [ ] [ ] - . * - . 8
(c) very 116t1e v v ¢ ¢« v ¢ o o o o o o o o o o o 4
(d) I don't know if it helped ornot . . . . . . 1
The study of magnetism, electricity, and
electronics helped me learn:
(a) much more in regular subject matter . . . . . 13
(b) a 1ittle more in regular subject matter . . . 4
(c) very 1little more in regular sublect matter . 0
(d) I don't know if it helped me or not . « . . 6
I think what I learned in magnetlsm, electricity,
and electronics will help me later in life:
() Very mUCh « & ¢« o ¢« o o o « o« o o o« o« o o « o« 20
(D) 80ME v v v ¢ o o ¢ o o o o o o o o o o o o o 1
(c) very 11ttle v & v ¢ o o o o o o o o o o o s o 1
(d) I don't know if 1t will help later or not , . 1

I think these sclence projects were:
(a) more fun than Work .« + « « o o o o o o o o & 1
(b) fun and hard WOTK &+ « + o o o o o o o o o o o
203 very little fun but were hard work . . . .
d) I don't know what to think of this speclal

Study L] » [ d * * L] [ ] L ] L] . L] L] L ] L] [ ] * L] L] L ]

D O



B.

8.

I think speclalities like magnetism, electrlcity,

and electronics should be taught:

(a; the whole 8chool year « « « « « o o« ¢ o o &
part of the school year . . « « o ¢ « « « &

(c) the study isn't important . . . .

(d4) I don't know if 1t should be studled or not

The study of magnetism, electriclity, and
electronics made me realize that to know the
regular sublect matter well:

(a) was very important . . « « « . &
( b m&y help 8 Ome L L] . L ] L] [ ) . * . L
¢) makes little dilfference . . « .
4) I don't know if it helps or not .

L ] . * L]

¢ o o o

* L ] L .

- L ] - L ]
]

My parents think the study of magnetism,
electricity, and electronlcs was:

(a) very important . . e e s e e s s s o o
b) was probably all right e s o s o s e o s @&
¢) was of little importance . . .

(d) I don't know what my parents think about 1t

L] L ] * . L ] ] . L]

L L ] [ ] L ]
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APPENDIX C
Pupil's name class data Date 10-17-61 Grade 5 & 6

Please Place an X in the 8pace You Wish to Answer in the

1.

2.

4.

Following Interest and Motivational Questlonnaire

Are you interested in the study of magnetism?
() YeB « v & v ¢« ¢ v o v o o o o o
(bg NO ] . . . . . . . . ] .

I don't know s o o o s e o o o

Are you interested in the study of electricity?
(a) YBB o o » & o

(b)NO‘oo --:.o-oo:oooooooooo

(¢) I don't know

L L . L L » * - L] [ L [ L L] [ ]

L L ] . [ 4 . L] [ L ] . L 4

Are you interested in the study of electronics?

(a) YeB . . . . . . . . . . . . . . . . . 3 . . . .

(b; NO L ] L] [ J L * . ® . [ ] [ ] L ] L] * L ] L] L] [ 3 [ J . L ] L] L ]
I don.t know L] [ ) . - L] ] [ ] L » * L [ ] [ ] [ ] L » [ J

Are you afraid of electricity?

(a YEH8 ¢ o o o o o o 6 6 o 6 o o o o o o o o o o o
(b NO L ) L ) » [ ] L] L] L ] L] L L] L ] L] . * * L [ ] . *
(c) I don t know L] [ ] L] L ] [ ] L L] L L] L L] * . L J * L ] L ]

Would you like to build radios or amplifiers?
a Yes . L] [ ) * L ] L] - L] [ ] L ] *® L ] * L L] * - * * * * L ]
b) NO . [ ) [ . * L] [ 2 L] ® . - L] L L] L] . . . L] *
( c ) I don t know *® * . L] L) . [ ] L * - L] L [ L ] [ ] L *®

%an you use tools used 1n electricity and radios?
8) YeB ¢« 4« ¢ o o o

b No - L4 L] [ L] . [ : [ ] L] [ ] [ ) L] [ L] [ [ ] [ ]

(¢) I don't know . .

[ ] L] [ ) [ ] [ . . L ] * L] [ 2 [ ] L] .
[ 2 L]
L 4

L
[ ] [ L L ] L] L] . [ . L ]

Do you think you can learn safety firet so that you
can work in electricity and radlo work?
%g Yes L ] L »> * L ] L] * * * .

No * L] *® L ] [ 2 L) L] ® :
c) I don't know e o o o o o

.
[ 2
L ]

8l



8.

10.

"~ (c) I don't know .

If you had the chance to work in electrical and
radlo work would you promlise to work as a mature
responsible person?

(a) Yes v« ¢ v ¢ ¢ o o o o &
(b NO » [ » . o . . [ ] . .
(¢} ITdon't . . v o o ¢ o @

. -
L L ] *
» *

Do you think you can do good work 1in magnetism,
electricity, and electronics without belng able
to read instructions or do arithmetic well?

(a Yes L ] [ ) L J [ ] [ ] [ ) [ ) L] - * * * [ ] * - . L] » L ] L] ®
(b No - ) . * L ] * Ll * L ] * L4 [ 4 [ 4 * * [ -« [ ] o . *
(¢) T Aon't XKNOW « « o ¢ o o o o o o o & c o e e

Would you work harder on regular subjlects (reading,
arithmetic, etc.) if you were given a chance to

work with magnetism, electriclty, and electronics?
(a) Yes o « v ¢ o &+ o
(b) NO . . . e @ . .

* . L] L4 L L ] L4 ® L] » . L] L d *
L [ ] [ ] [ * L L 3 . L] L
[ ]

L *
[ ] * L ] * - [ ] L] [ L L] [ 4
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APPENDIX C
Pupll's name class data Date 3-7-61 Grade 5 & 6

Please Place an X in the 8pace You Wish to Answer in the

4.

5.

Following Interest and Motivational Questionnaire

Are you Interested in the study of magnetism?

(a) YGB . [ 3 . . . . . . . [ [ L] . . [ . . . . . .
(b) NO o . . . . [ . [ [ ] . . - . . . . . L) . [ [ ]
(0) I don't k Ow L] * L ] L * [ ] L] * L L ] . L] L 4 * L] *

Are you interested in the study of electricity?

(a YGB 3 . . . . . . . . . . 3 o . e . . L) . [ [ [
(b No L] L ] . L L] L4 . - L L d * . L] . L4 L * - -* L ] L
(c) TAON'L KNOW & v & o ¢ o o o ¢ o s o o o o o

Are you interested in the study of electronics?

(a) Yes * L] [ L ] * . L] L ] * L] L L ] L] L] L] [ ] L 4 L4 L L ] L]
(b) NO - L J . [ ] * [ ] L] L L L 4 ® . » L L] L] L] L 4 L ] . .
(C) I don't knOW ] . - . [ . . ] . L] . [ ] [ * [ .

Are you afrald of electricity?

(a) Yes - L] * * * - o * * L] L ] . [ ] » L ] * L] * L ] L ) *
(b) No L . L) L] L ] . . L] L * L * L J L . * L * L L] L ]
(0) I don't know L ] L] » [ ] L ] [ J L ] * . L * *® - L ] . L[]

Would you like to build radlos or amplifiers?
a Yes > » L4 * - L 4 . L ] L] L d * * * * . * * L * . L

ggg No . ..

L] L] [ ] [ L [ L ] L . . . . - L] - »

I don't knéw' e o o o 8 s o e o s 6 o s o e

Can you use tools used in electricity and radlo?
(a) YGB 3 L3 [ . . [ . .
(b; NO . . . . . [} . -
(c) I don't know . . .

L] . * L ] L 4 L L] . L d L4 L d . L
L] L . . [ 4 * L 4 L] * L

* L] L]
. . . [} L] . ‘. . . . [ ] . .

Do you think you can learn safety first so that
you can work in electricity and radio work?
éa;‘ Yes » » » L d . . ® L] * . L * * * L] . L * L d L] [ ]

b No * - L . . * - [ . . L] L L ] »> L4 Ll L] L4 - L

(O) I don't knaw (] ® » 8 & e+ @ e e & o o . . .
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8.

10.

If you had the chance to work in electrical and
radlo work would you promlse to work as a mature
responsible person?

(& YSB * » L] [ ] . . - . ] .
(b No L 4 L ) * .‘ - - - * L]
(c) I don't Know . . . . .

Do you think you can do good work in magnetism,
electriclity, and electronics wilthout belng able
to read instructions or do arithmetlc well?

a Yes * L . . L] L L ] [ ] L * * * . L L * L 4 L L L . L]

b No L 2 L] L . L L] L] . L] [ L[] L ] L [ . [ L] L d L L . [

(c I don't know L) LJ L L] * o L] * L] L L * L L ] L] L] L ]

Would you work harder on regular subjects (reading,
arithmetic, etc.) A1f you were gilven a chance to
work with magnetiem, electricity, and electronics?
aYes............C.......‘.
(b)NO.. e » o 8 & * * o o o
(c) I don't Know . « » v o o v v v .

* [ ] L L 2 * L] .
L} [ . » [ 4 L .
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APPENDIX C

Pupil's name clages data Date 10-17-60 & 3-7-61 Grade 5 & 6

A Scilence Test Evaluating Student Experience and Knowledge
of Magnetlism, Electricity, and Electronics

. Tell how you may make a simple magnet.

1
2. What causes a magnet to attract iron or steel particles?
3. How many poles does a magnet have?

4

. If a south pole of a magnet 1s placed near a south pole
of another magnet what happens?

5. Explain magnetic lines of force.
. Name five things in which magnets are used.

5

8

7. What 1s induction in electriclty?

8. Describe an-alternating current type of transformer.
9

. How can you develop alternating current from a direct
current?

10. How 1s voltage made or developed?

11. What i1s voltage?

12. How 1s voltage brought into your home?

13. What 1s current?

14, What is power?

15. How may we increase voltage?

16. How may we decrease voltage?

1?7. What is a conductor?

18. What 1s an insulator?

19. Name five materlale which conduct voltage efficilently.

20. Name five materials which make good insulators--that
ls materials which do not conduct voltage efficiently.



2l.
_22.
23.

24.
25.
26.
27,
28.

29.

86
What is a condenser and what does 1t do?
Tell how to make a second simple telephone.

How 1s sound developed from the air so 1t may be
heard by man?

How do we increase the volume of sound?

What is a radio frequency signal?

What frequency range can man hear?

Name five parts that are used to bulld a radio.

Write the Morse code symbols of the twenty-six letters
?g-;?? English language and the ten Arablc numerals

Tell why very high frequency slgnals go shorter
distances than low frequencles.
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