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16  Development of Physics Concepts in H.S. Students.

Secondly: Chance plays too great a part in some
.of the newer types of examinations when a few items
.are involved. For example, were the writer to use item
46 of Dvorak’s scale in order to discover children’s
notions of heat transference, there would be the prob-
_ability of more —8th graders than +9th graders having
.a notion of radiation. By taking many such items
together, on the other hand, to reduce pure chance, a
test could, of course, be constructed and scored. Here
again the score would be of little use for this study;
to ““score” a pupil’s concept of a Rainbow or Accelera-
tion conveys little. .

Thirdly: Tests like the *“ Completion,” apart
from depending too much on Intelligence, control the re-
-sponse too much. This may prevent non-science pupils from
responding, and this could certainly not be interpreted
as “no concept,” especially in such cases as Boiling,
Weight ete., ¢f which most children have some notions.

Fourthly: The newer types of examinations were
designed as scientific instruments of measurement.
Primarily, the purpose of this study was not to derive
an instrument for measuring with scientific accuracy
concepts of children, if such could be done; but to dis-
cover just what these concepts are and how they develop
qualitatively. = Knowledge of these is prerequisite to
their measurement.

To get a child to respond to a question, it was
absolutely necessary to exert as little control over the
response as possible. For this and the reasons pre-
viously given the writer used the ordinary form of
written question and answer. In addition it was necess-
ary in certain cases to resort to oral questioning of
individual pupils in order to account for certain con-
cepts held.

In every case, each question or set of questions, was
first tried out on a small group of non-science and science
students in order to correct any ambiguity or indefin-
‘iteness of meaning -and also to obtain an estimate of the
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approximate time taken. Although the speed factor did
not enter into this study, nevertheless it was necessary
to know approximately how long the pupils of the
various grades would take.

METHOD OF RECORDING DATA.

Every set of questions returned was read through
by the writer and the response to every question was
classified and recorded. The percentage of pupils of
each grade giving a particular response was then calcul-
ated. This laborious methdd was employed throughout
this study. The concept Weight may be used as an
illustration. All responses that * Weight is the heavi-
ness of a thing” were grouped; all responses that
“Weight is the number of pounds in a thing” were
grouped; scattered responses such as Weight is pressure,
amount ete. which did not occur to a great extent, were
grouped as miscellaneous. The percentage not making
-a response was also calculated.

METHODS OF OBTAINING GROUPS.

Through the co-operation of Dr. Reynolds of the
Bureau of Educational Service of Teachers College, the
writer was supplied with the names and addresses of
Teachers College Alumni who were superintendents or
principals of schools. Letters explaining the purpose of
the study and asking for co-operation by giving the
“tests ” in their schools were sent to about 110 alumni
as well as to a number of Physics teachers who were
members of the Central Association of Science and
Mathematics Teachers. )

The writer wishes to thank the following persons for their assis-
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CHAPTER 1V.

PRELIMINARY SURVEY.

In the preliminary survey single direct questions
were used to obtain pupils’ notions of Energy, Evapora-
tion, Condensation, Dew and Rainbow formation, Accel-
eration and Specific Heat. Thus, the pupil was simply
asked to “ Tell how Dew gets on the grass”. In this way
data were gathered concerning a multitude of concepts,
of which only a sampling can be given here.

This chapter contains a sample of the battery of
questions used in the preliminary survey together with
an analysis of results. Tke responses to questions are
first classified in Tables 1 to 9 and then discussed.

Preliminary Test Battery.
Fill in all blanks before taking the test.

In the following list underline the subjects you have
studied and write after each tke grade you were in then.
General Science ( ) Biology ( ) Chemistry ( )

Physics ()

. Directions: This is a short science test. Even if
you have never studied science, try your best with every
question. Read each question over carefully and then
write your answer in the space just below it.

1. The acceleration of an automobile is greater than
that of a street car. Tell what * Acceleration ™
means.

2. What do you mean by saying that a thing has
energy? ¢

3. There is more evaporation on some days than on
others. Tell what you think “Evaporation” means.

4. The condensation of vapor is a common occeurrence.
Tell what you think “ Condensation ” means.























































































































































































































































































































































































































































































































































































General Conelusions 203

over the cent:iner when not a single pre-science stu-
dent would attempi 1o <o 3uch a foolish thing; or that
the usual text-book definition of lass causes misunder-
standing and confusicn in spite ¢f the warning not to re-
gard mass as weight or volume.

in the opinion of the writer two things that are not
only desirable but absolutely necessary in the interests
of General Science and High School Physics are, firstly,
an analysis and classzification of existing notions of pre-
science pupils on the lines indicated in this study and
embracing the entire flelds of study, and secondly, ex-
amination of pupils’ concepts after the necessary subject
matter has been treated and immediate application of
remedial teaching. if necessary.
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