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HIGH SCHOCL PHYSICAL SCIENCE AS PREPARATION
FOR COLLEGE SCIENCES

CHAFTER I
INTRODUCTION

The traditional support for physics and chemistry in
the high school curriculum has been stated in terms of
preparation for college., However, with the great increase
in enrollment in secondary schools in recent years has
come the realization that only a small part of the
secondary school population will continue further study
of chemistry or physics in college., Hence, many high
school chemistry and physics teachers are accepting the
fact that the chief function of their courses 1s no
longer that of college preparation (22, pp.633~47). Re=~
ferring to recent research in the teaching of science,
Mallinson (26, pp.321~-42) stated:

Much of the research has been carried out

upon the assumption that the major objectives

of the teaching of science are the functional

understanding of the principles of science

considered to be of value for general education,

the development of the scientific attitudes,

and the training in the skllls of the scilentifiec

method,

If the major objectives of science teaching mentioned
by Mallinson were achleved in the secondary school, would

that not constitute the best possible preparation of the
student for further scilence study in college? A college
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physics teacher once stated that students would be better
prepared for college physies if high school teachers
would stop teaching physiecs from a college preparatory
point of view. This statement implies that the science
objectives which are of greatest value in attaining the
goals of general education can also be of value as
preparation for college science,

Even though preparation for college science is no
longer accepted as a major objective of high school
physics or chemistry by most teachers, it i1s nevertheless
an important "by~product" which accompanies the attain-
ment of the major objectives of science in general educa~-
tion} and the degree to which high school chemistry and
physies affect success in those same subjects in college

is still an important and controversial question.

Statement of the Problem

The general problem in this study wes to find what
relationship, if any, existed between success in college
chemistry and physics and the student's high school
preparation in these subjects. lore specifiically, the
problem resolved itself into the following parts:

l. What are the findings.of cther studies in regard

to the relationship between sucecess in college

chemistry and physics and the student's high



gschool preﬁaration in these subjects?

2. What does a local study of Corvallis High School
students who enroclled in chemistry and_physies
at Oregon 3tate College show in regard to the re=-
lationship between success in college chemlstry
and physics and the student's high schoel prepara-
tion in these aubjeets?‘

3. What does a study of Oregon State College begin-
ning atudenta ;n-chemistry and physics show in
regard to the relationship between success in
college chemistry and @hyaies‘and high school
preparation in these subjécta?

4, Does the’tétalhstﬁdy give any indieation‘of what
might be déne‘po improVe’ﬁigh school chemistry
and physies courses so that they might effectively
attain the objectivas of general education and
gsimultanecusly provide an effective background

for further work in coilege science?

Importance of the Problem

The effectiveness of high school chemistry and‘phyv
sics s preparation for these same subjects in college hase
long been & highly debatable‘anbjact. It is often as~-
serted that it makes little, if any, difference whether or

not a student has taken high school chemistry or physics
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insofar as his attginmenﬁ in those same subjects in col=-
lege i1s concerned, The truth or falsity of this assertion
is naturally of deep concern to high school science
teachers and counselors.

The writer believes this study has significance from
a guldance standpoint, The importance of more adequate
predictive criteria in regard to a student's probable
success in college physies or chemistry was brought out
by Adams' study (1, pe3) from which the following is
quoted:

In a recent year, 299 students registered for
one of the beginning physics courses at Louisisna
State University, Of this group 38 elther failed
on the first semester's work or withdrew during
this term. Since this course is basic in several
curricula, this probably msens that uany of these
28 had to revise their vocational plans during or
after their scphomore year. . » « »had these 38
known more about the relationships between success
in college physics and achievement along more
familiar lines, they might have been spared a
great deal of mental suffering., Also they might
have been spared the expense, in time and money,
associated with a chenge in vocational plans at
such a late date., () 2/ ) - oo o e #

At Oregon State College, out of a total of 180 stu~
dents enrolled in the 1952 fall term of freshman engineer-
ing physics, 32 either failed or withdrew while another 35
received a D grade. Seventy-six out of 324 students en~
rolled in the fall term of one section of beginning
chemistry either failed or withdrew during the term.

If certain basic relationships between various
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features of the student's high school scholastie record
and his probable success in college physics and chemistry
could be established, perhaps much of the waste of the
student's time and resources mentioned by Adams could be

avoided through proper guidance,

Location of the Study

The study was made at Corvallis, Oregon, the loca=-
tion of Oregon State College, an institution of apprroxi=-
mately 5,000 enrollment, Corvallis High School is a
five year high school with a present enrollment of 1,075
students and 52 teachers., The high school science pro=-
gram aonsists of general science, biology, advanced bi-

ology, chemistry, pPhysics, and seronautics.

Subjects Employed in the Study

The study began with 566 students who graduated from
Corvallis High School in the years 1944 to 1951 inclusive
and who entered Oregon State College. Out of the 566 stu~
dents, 116 were found to have incomplete high school
records and had to be deleted, This left 450 students
whose records at‘Oragon State College were further traced.
From the records of the Oregon State College Chemistry
Depertment, it was found that 118 students out of the 450

had registered for one or more terms of college general



chemistry, (Ch,101, 201, or 204), Likewise, the Oregon
State College Physies Department records revealed that
556 students out of the 450 had registered for one or more
terms of college general physics or engineering physiecs,
In addition to the study of the Corvallis High
School graduates who attended Oregon State College, a
Quastionnnire study was made involving a sample of 172
Oregon State College students enrolled in general chemis=
try and 75 Oregon State College students enroclled in en-
gineering physics. Both samplings were taken during the
latter part of the 1953 winter term, Since the Oregon
State College sample included students froma widely
scattered area, data collected from them should represent
a large number of high schools, It was felt that a study
including students from a variety of high schools would
be a valuable supplement to the statistical study of Cor-
vallis High School students. Also, the questlonnaire made
it possible to get student opinions, something which
could not be done in the statistical study of Corvallis
High School students,

Procedure of Solution

The procedure of solution of the problem was divided
into three parts:

1. A survey of related studies was made and the



coneclusions were summarized and compared,

2. A statistical study was made of the high school
and college records of Corvallis High School
graduates who attended Oregon State College., The
records in college chemistry and physics were
compared for students with and without high
gchool training in those same subjects. The
abilities of the students as measured by intel~
ligence tests and college entrance tests were also
taken into consideration in the comparisons,
Means and standard deviations were determined for
each of the compared groups. Coefficients of
correlation between various aspects of the stu~
dents! high school and college records were also
determined.

3, A questionnaire given to Oregon State College
students in chemistry and physics called for
statements of opinions as well as of facts. The
responses to the questionnaires were tabulated
and the results summarized and analyzed with the
purpose of uncovering any significant facts re-
lated to the problem of high school science as

preparation for college physical sciences,



Limitations of the Study

The following limitations have influenced the

findings in the study:

1.

2e

Se

4.

The statistical study was limited to graduates of
the Corvellis High School, 1944~51, inclusive,
The actual number of students involved in the
study was reduced because of incomplete data,
elther at the high school or college level,

No attempt was made, because of the size of the
group, to segregate the students on the basis of
sections in Chemistry (Ch, 101, 201 and 204) and
in Physles (eng. physics 101 and general phys=-
ies 201).

The questionnaire study was limited to samples of
Oregon State College students who were enrolled
in general chemistry or engineering physics
during the latter part of the 1953 winter tafm.
The selections of the samples were made at the
discretion of the cooperating Oregon State Col~
lege faculty members who distributed the ques~
tionnaire, and the samples are assumed to be
random and representative of the students
enrolled in general chemistry and engineering

physics during the winter quarter. Those



students who had failed the first quarter and
who were no longer enrolled in physics or
chemlstry were necessarily not included in the
sampling., Limitation of time and lack of
information on the location of many Corvallis
High School graduates made it impossible to

glve the questionnaire to them.,
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CHAPTER II
RELATED STUDIES

Investigation of similar studies revealed a variety
of pesults and conclusions., However, practically all of
the studies did agree in one respect. All but one of the
studias investigated showed some difference in achieve~
ment in college chemistry and phyaien'ln favor of those
students who had studied the same subjects in high school,
The disagreements were chiefly in regard to the amount
and significance of the differences.

In the following discussion the studles pertaining
to the effect of high school chemistry on success in col~-
lege chemistry are grouped gseparately from those pertaln-
ing to physics, A third group of studles pertaining to
prediction of success in college sclence is found in the
latter part of the chapter. The chemistry and physics

studies are listed chronologically.

Studies in the Fileld of Chemistry

In the field of chemistry, one of the earliest
studies noted was the one conducted by Powers (27, pp.53-
61) at Columbie University in 1924, He administered
tests representing the field of chemistry to college

chemistry students and found no great difference between
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tha abilities of those students who had studied chemistry
in high school and those who had not, Powers concludedé
Much of the instructional effort in high

8chool chemistry is misspent since the tests

show that those abilities, the accomplishment

of which is set as the objectives of instruc~

tion, are, even to the meagre extent to which

they are mastered, once acquired, rapidly fore

gotten,
It might be noted that a difference was found in ebility
to do the tests in favor of the students withvhigh'achool
chemistry, but Powers did not consider it significant,

Wakeham (34, pp.739-40) made two studies of the ef-
fect of high school chemistry on success in college
chemistry, Both studies were made in Colorade, In his
first study, published in 1930, he concluded that there
was very little difference, actually less than one per
cent, between the college general chemistry grades of
students who had taken high school chemlistry and those
who had not. In his soeandvatudy published in 1935, Wake~
ham found that the grades of college general chemistry
students who had studied high school chemistry averaged
12% higher than the grades of the group without high
school chemistry, The discrepancy between the results of
Wakeham's first and second studies is considerable; how=-
ever, Wakeham considered his second study "a more search-

ing investigation" and one whose results should be con-

sidered more reliable than those of his earlier study.
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Wakeham further found that in the period 1922 to 1929
one~half of the freshmen college chemistry students at the
University of Colorado had taken high school chemistry
while during the periocd 1930 to 1933, over four~fifths
had taken high school chemistry,

| In his second study, Wakeham (34, p.740) stated that
a student who had takan high school chemistry had an 85%
chance of passing college chemistry, while the student
who had not taken high school chemistry had barely a
"rifty~rifty" chance,

Wakeham also studied the effect of other factors be-
sides high school chemistry upon achievement in college
chemistry. For a comparison of the effects of these
varlous factors, the writer deemed it worth while to in-
clude the following table from Wakehem's second study:

SECOND STUDY (WAKEHAM) -

Average Grades
in General

College
Number of Students in each group Chemistry in %
All (2,026) in a five-year period - 77.0
1,681 who had taken high school chemistry 7849
345 who had not taken high school chemistry €6.9
1,615 who had taken high school physics T8
411 who hed not teken high school physics 73.6
1,349 who had taken high school chemistry and
physics 79.5
38 who had not taken high school chemistry or
physics 56,0

413 who had taken high school advanced algebra 76,8
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It is interesting to note from Wakeham's table that high
school physics as well as high school chemistry seemed
to have a considerable effect on achievement in college
chemistry,

The fourth study to be considered was made by Foster
(15, pp.743-46) in 1938, His study was made of the
records of first year chemistry and physics students at
Nebraska State Téacher‘s College at Kearney, Nebraska,
over a flve-year period, He did not state the number of
students involved in his chemistry study but reported a
coefficient of correlation of .63 between high school
and college chemistry grades compared with a coefficient
of correlation of ,807 between intelligence and college
chemistry grades. Foster concluded that high school
chemistry does have some effect on success in college
chemistry. This is a logical conclusion since he found
a higher correlation between high school and college
chemistry grades than between intelligence and college
chemistry grades,

The maét recent chemistry study noted was made by
Hoff (21, pp.539-42) in 1947, Hoff's study included 346
general chemistry students at State Teacher's College of
La Crosse, Wisconsin, and covered a period of three
years, Of the 346 students, 92 had not studied chemistry
in high school., In his analysis, Hoff classified the



14

students into quartiles based on the formula:

2 x H,85, percentile rank %*g.C.E. percentile rank

This formula combines two success factors, habits of
study and scholastie gptitudo; with double weight on
past achievement.

When the grades in college general chemistry
achieved by students with and without high scheool chemis=-
try were compared, Hoff found that the group who studied
high school chemistry showed an advantage of 2,73% over
the students who had not studied high school chemistry,
Based on the classification into quartiles by the formu~
la given above, it was found that the high school chem=-
istry group showed superior scholastic ability over the
group without high school chemistry to the extent of
1.69%. Upon equalizing the abilities of the two groups,
Hoff calculated that the students who had studled chem=-
istry in high school maintained an advantage of 0.83% in
college chemistry., Hoff stateé two conclusions from his
study:

1. The investigation indicates that the study

of chemistry in high school has no signifi-
cant beneficial effect on the grades achieved
in college general chemistry,

2, A student has approximately a 50% chance of

achieving the same grade in college chemistry
that he received in high schocl chemlstry.

Hoff's study 1s unique among the chemistry studles
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in that it i1s the only one that endeavored to offset the
effect of veriation in student ability in the comparison
of the college achievement of students with and without
high school chemistry.

In summarizing the results of the five related
studies pertaining to the effect of high school chemistry
on success in college chemistry, the writer believes it
is significant that all of them showed a difference in
achievement in college chemistry in favor of the students
who studied high school chemistry. Two of the investiga~
tors ealled the difference in achievement in college
chemistry significant, while three said it was insignifi-

cant.,

Studies in the Field of Physics

somoce

In the field of physics, the sarliest study investi-
gated on the effect of high school physics on success in
college physics was completed by Colmey (6, pp.1-90) in
1920, Colmey's study included 771 students who were en-
rolled in general physics at the ﬂnivmrkity of Illinois
during the years 1914 to 1919, In his study, Colmey used
a questionnaire asking the student if he had taken high
school physics and whether it had helped him in college
physies. From the college records he obtained the co1~
lege grades in physies for the entire group. His general
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cenclusions were that high school physics was of no bene-
it to those students whose records were examined at that
time and he further recommended that there should be no
segregation of students in college classes on the basis
of whether they had or had not taken high school physics,
Colmey's study was the only one noted whieh found no dif=-
ference in college physics achievement between those
students who had studied high school physiecs and those
who had not. The results of this study are all the more
interesting when notice is taken of the fact that it was
made during the years when high school students were con=-
sidered a much more select group than at present and
preparation for college was still considered the most
important funetion of high school courses,

The next physics study noted was completed in 1922
by Foley (14, pp.601~12), His study consisted of a sur-
vey of the grades of samples of first year physics stu-
dents at nine different colleges located in the Central
States. A tabulation of the results of Foley's survey
ls shown on the following page.

It is interesting to note in the tabulation that
at Indiana State Normal the students without high school
physies averaged 6% higher in college physies than the
students who took high school physics. The other seven

schools showed an advantage in college physics grades in
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favor of those students who had studied high school phys=-
lcs, This illustrates the point that a single study de~-
pendent on a small sempling of students can lead to con~
clusions which econflict with those obtained from a larger

number of studies and a larger sampling,
SURVEY OF PHYSICS GRADES (FOLEY)
‘ Students with Students without

ﬁb gc b- 5i3$ ﬁi gn h aiﬂﬂ ‘
Col. Phys. Col. Phys.

Institution No, Grade & No, Grade %
Central Normal College 4 87 7 86.1
DePaw University 21 86,5 7 85.2
Earlham College 14 80 8 78
Indiena University 285 71.9 66 67.6
Rose Polytechnic

Institute 65 80.1 21 76.3
Indiana State Normal

School 17 82.5 4 88.5
Valparaisc University 10 73.5 1l 67.5
Wabash College 26 70.7 5 70
(Welghted Average) 392 77.7 119 72.6

Foley did not commit himself as to the significance
of the 5.1% advantage in college physics grades which
was held by the group with high school physics, However,
the fact that the difference agaln favored the group with
high school physics does have some significance,

In a somewhet later study published in 1936, Ham
(18, pp.190-94) compared the effect of preparation in
high school mathematics with the effect of preparation in
high school physics on achievement in college phﬁsics.
He concluded that high school pPhysies had just as much
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effect on the final college physics grade as did prepara-
tion in high school mathematics, Ham concluded?
The common statement that high school phys-

jcs has no value for those taking college physics

is therefore not confirmed.

A study by Foster (15, PP.743~46) was mentioned
under related studies in chemistry. His study published
in 1938 also involved general physics students at
Nebrasks State Teacher's College of Kearney, Nebraska,
‘and covered a period of five years., The high schools in~
cluded in the study represented a cross section of
central Nebraska, He did not state the number of stu-
dents involved in the study. }From his data, Foster
worked out a number of correlation coefficlents invelving
college general physies, high school physics, intellil-
gence and high Saheol mathematica; The following statis~-

tics summarize Foster's results:

CORRELATION STUDY (POSTER)

Coefficient
. of Probable
Zero Order Correlations Correlation Error
General Physics~--Intelligence i 038
gtsneral Physics~--H.S. Physics o 74 034
General Physics--H.S. Algebra + 69 .040
General Physics~--~H.S. Geometry » 68 «043
High School Physies--Intelligence .34 ' .096
High 301’1001 Ph‘y& ies -, 5 Maths . 686 '034

High School Mathematics-~Intelligence .49 «048
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CORRELATION STUDY (FUSTER )--Continued

« Coefficient
Partial Correlations of First Order of Correlation
General Physics--H.8, Physics, eliminating

Intelligence (Intelligence held constant) 79
General FPhysics~~H.,S, Mathematics,

eliminating Intelligence .62
General Physics--Intelligence, with

H.&, Physics eliminated +81
High School Physics~--General Physics, with .

H.8., Mathematics eliminated +53
General Physics--Intelligence, with

H.8, Mathematics eliminated +61
High School Physies--Intelligence, with «

HeS+ Mathematics eliminated , +16

Second Order Correlations

General Physies--H.8, Physics, with all other

factors eliminated «70
General Physics~~Intelligence, with all other

"factors eliminated 77
General Physics~--H,S. Mathematics, with all

cther factors eliminated 13

The following is Faatar's‘interprotation of his statis~
tics:

In interpreting these results, it must be
kept in mind that the partial correlations give
the most accurate picture of the situation,
when the factor or factors partialed out, con-
tribute to both the others, and that, if one or
both variables remaining are causes of the :
variable or variables partialed out, there is
somewhat too much elimination in the process.
eeseseifl we look at the partial correlation be-
tween high school physics and college physics,
(+70) in which the factors of high school
mathematics and intelligence are partialed out,
we see that both the eliminated factors might
reasonably be supposed to contribute to the two
remaining and that the figures obtained should
be fairly accurate.
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We might meke, then, the following inter-
pretations from our data:
1. The influence of high school physies on
success in college physics seems to be

24 %éﬁhinrluenca of native intelligence
seems to be still higher,

%, But the influence of high school mathe~
matics seems to be negligible,

The zero order coefficlent of correlation between
high school and college physics grades obtained by Foster
aeems'quite high compared to the coefficient of ,324 ob~-
tained by Adams (1, p.50).

The next study to be considered was made by Rudy
(30, pp.210-213) at West Virginia University during a |
five year period, 1935 to 1940, His study included 1,452
cases which is the largest number noted among the physics
studies, A few explanations should be made before list-
ing some of the data from Rudy's study. Rudy explained
that the first year physics course titles at West Vir-
ginia University differed somewhat from the usually ac~
cepted course titles, Introductory physics at West
Virginia University corresponds to general physics at
most colleges while the course that is commonly knotn'aa
engineering physics is called general physics at West
Virginia., In all the following tables qﬁcted from Rudy's
studies, letter gradeéwore translated intc numerieal
values as follows: A=5, Buwd, C=3, D=2, and Fsl., The

table on the following pagé shows a comparison of the



21

marks made in introductory physics at West Virginia Uni-
versity by the students with previous training in high
school physics and the students without previous train-
ing in high schocl physics:
COMPARISON OF MARKS IN INTRODUCTORY PHYSICS (RUDY )
Students with Students without

Training in Training in
H.8, Physics H,8, Physics
Number of Students in Each
Group the First Semester 406 562

" Pirst Semester Mean 3,638 3.563
Standard Deviation 1,019 1.069
Standard Error of BEach Man 0.0508 00,0450
Number of Students in Each -

Group the Second Semester 359 481
Second Semester Mean 3. 779 3.548
Standard Deviation 1.025 1.082
Standard Error of Easch Mean 0.0540 0.,0493

Further enalysis of Rudy's data gives a low
standard error of the difference between the two means in
each case and a high criticel ratio, which indicates high
reliability in his results. Standard error between the
difference of each pair of means and the critical ratio
for the data in each table is given in the original
reference (30, pp.210-213).

The next table shows & comparison of the marks made
in general physics at West Virginia University by the
students with previous training in high school physics
and the students without previous training in high school
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physics,
COMPARISON COF MARKS IN GENERAL PHYSICS (RUDY)

Students with Students with
training in no training in
H.S, Physies H,8, Physics

Number of Students in Each

Group the First Semester 274 210
First Semester Mean 2,774 2.414
Standard Deviation 1,006 1.084
Standard Error of Each Mean 0.0607 00,0748
Humber of Students in Each

Group the Second Semester 245 173
Second Semester Mean 2,730 2.531
Standard Deviation 1.077 1.181
Standard Error of Each MNean 0.0688 0.08786

In the table just given 1t 1s interesting to notice
that, while there was a drop in the mean grade from the
first to the second semester for the group with high
school physilcs, there was a rise in mean grade for the
group with no training in high school physies. This
shows that the advantage held by students with high
school physics became less marked during the second se~-
mester of college physics.

The following conclusions and recommendations are
quoted from Rudy's study:

From this study it was found that as far

as grades were concerned the students at West

Virginia University with high school physics

training did better in first year college

physics than the students without previous

high school physics.

It might also be concluded that, since the
difference between the means for the first
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semester's work is greater than the difference
between the means for the second semester's
work, the advantage held by the student with
high school physics-becomes less significant
during the second semeéster...:....the writer
feels justified in recommending that high
school physics be taken by pupils who plan to
take physiecs in college, This doces not mean
that high school physics should be strietly
college preparatory, It is the belief of the
writer that the high school physies course
can be made valuable to high school pupils

who do not plan to enter college as well as

to those who are planning to enter college.
essssssasd course in high school physies should
not only help prepare the pupil for college
physics, but should be practical enough to
appeal to pupils who are not going to enter
college.,

In view of the large number of cases employed in
Rudy's study, it would seem justifiable to place con-
sidereble confidence in his results and conclusions,

The final and most recent study noted in the field
of physics was completed by Adams (1; PP.1=100) in 1950,
He made a study of 877 general physics students enrolled
at Loulsians State University during the years 1947 to
1950 inclusive, The table on the following page gives a
comparison of mean year marks which were determined ac~-
cording to the following scale: Two semesters of A were
assigned a year mark of 8, two semesters of B a year mark
of 6, two semesters of C a year mark of 4, two semesters
of D a year mark of 2 and F was assigned a year mark of

Zero.
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The following table summarizes Adams' findings:
COMPARISON OF COLLEGE PHYSICS MARKS (ADANMS)

Number of Mean Year
Students lark Sigma

With High School Physiecs 367 4,856 1,81

Without High School Physies 509 4,758 1,73

Adams did not consider the difference in achievémont
in college physics between the students with and without
high school physics significant,

Adams also worked out the coefficlents of correla~-
tlon between college physies marks and various phases of
the high school records, The following table summarizes
his findings:

CORRELATION STUDY (ADAMS )

: Coefficient
Item from High Humber of of Probable
Sehool Record Students Correlation Error
Physics 367 324 032
Rank in class 518 « 306 027
Algebra II 506 « 280 028
Math, Average 655 +279 041
Chemistry 498 +263 037
S8enior English €22 « 247 037
English Average 659 «271 .025
Selence Average €607 «204 026

The coefficient of correlation between high school
and college physics obtained by Adams seems quite low
compared with other studies. Notiece that high school

mathematics has a lower coefficient of correlation with
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college physics than does high school physies, This
finding agrees with Foster's (15, pp.743+-46) results.

In summerizing the results of the six related
studies pertaining to the effect of high school physics
on success in college physics, the writer believes 1t is
significant that five out of six studies showed a dif-
ference in achievement in college physics in favor of
the students who studied high school physics, Two of
the investigators called the difference in achievement
in college physiecs significant while two said 1t was in-
significant. Two others did not express a definite

opinion as to the significance of thelr results,.

Studlies on the Prediction of Success in Scilence

The number of failures in college science, especial~
ly in physics and chemistry, has long been a problem,
Perhaps a large number of these failures could be ﬁron
vented through guidance if more were known about the
relationship between the available information about the
student and his probable success in college aeienc&. The
final group of studies discussed briefly below are
chiefly concerned with the problem of prediction of suc~-
cess in college scilence,

In his endeavor to determine what informastion from
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a student's record would serve as the best eriterion of
the student's success in collegekacience, éiikey (17,
PpP.576-38) worked out a number of correlstion coeffi~
cients, He found an extremely low coefficient of corre=-
lation, .15, between high school and ccllege marks in
science. Gilkey reached the conclusions
If some type of achievement test could be

devised which would measure persistence, ef-

fort, determination, mental attitude, interest

and memory in addition to mere ability to

learn, we should approach the solution to the

problem, ,

Four years after Gllkey's study was published, Edds
and McCall (10, pp.127-30) reported a relatively high
coefficient of correlation, .63, between high school
grade point average and grades in college laboratory
science., For the purpese of comparison the complete
list of correlation coefficients is quoted:

High School G,P.A. and English in College .59

High School G¢,FP.A. and College Lab, Sclence .63

High School G.,P.A, and College Mathematics «48

High School G.P.A. and College Language +53

High Schocl G,P.A, and College G.FP.A. - +88

Intelligence Tests and College G.FP.A. .44 to .6

H.S. Laboratory Science and College G.,P.A. .52

Prom the findings of Edds and McCall it appears that
the student's high school grade point average stands
among the best predictive criteria of his college marks
in science, This is further substantiated by Smith (32,

PP.167-76) who found that correlations between scores on
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aptitude tests and college grades usually run between .40
end .55, Lauer and Evans (25, pp.159=60) found that high
school grade point average was slightly superior to in-
telligence test records for prediction of first quarter
college grades, This alsc agrees with the findings of
Edds and McCall,

The remaining studies do not hgva a direct bearing
on prediction of success in college sclence alone but are
of interest from the standpoint of comparison with the
previous studies,

Two studies published only a year apart, one by
Douglas and Michaelson (8, pp.615-19) and the other by
Schmitz (31, pp.465+73), agree that high school grade
point average makes the best criterion of success in col-
lege., Schmitz also found that the American Council on
Education Psychelogical Exsmination ranked second to high
school grade point average as a criterion of college suc~
cess, The coefficient of correlation of high school to
college grade point average was ,.644 while the coefficient
- ef correlation of the American Council Psychological
Examination to college grade_boint average was ,583.

Emme (11, pp.263-67) concluded from his study that
rank in the high school graduating class seemed to be the

best single criterion for predicting college success.
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Ferguson's (12, pp.566-68) findings disagreed with
those of the majority of investigators. He found a low
coefficient of correlation, .30, between high school and
college grades, He also found that entrance examina=-
tions, either psychological or academic, had & coeffi=-
cient of correlation of .50 to .58 with grades in college
end therefore were a better criterion for predicting ecol=-
lege success,

The disagreement in values of coefficlents of cor-
relations between high school and college grade point
averages just noted between Ferguson's and other studies
may cause the reader to wonder if these coerficiants have
any meaning., Perhaps a study by Dressel (9, pp.612-17)
can explain how such & veriation might be caused., KHis
study emphasized the existence of differences among high
schools and indicated that prediction of college success

could be improved by a knowledge of these differences.
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As an illustratlon, Dressel comparqd the high school and
college average grade ranks of 15 Michigan high schools
represented below by letters:.

Rank on Basls of

Rank on Basls of Fall Term Average at
High School High School Average Michigan State College
I )| 10
M 2 - 14
N 3 4
L 4 2
G 5 8
J 6 3
K 7 9
F 8 6
B 9 15
E 10 13
H 11 1
0 12 12
D 13 11
A 14 7
¢ 16 5

As can be seen from the great variation shown by
these high schools in grading standards, the variations
of the coefficients of correlation between high school
and college grade point averages obtained in the various
studies could very likely be at least partially ascribed
to this difference in high schools,

In spite of variations, the results of a majority
of the studies noted indicate that high school grade
point average is the best single criterion for prediction
of success in college science. Scores on the American
Council of Education Psychological Examination ranked be-

low high school grgdo point average as a predictive
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eriterion,

It was noted also that most of the writers recom=
mended a multiple prediction formuls bu&ed on the stu-
dent's high schoel grade point average, intelligence tsuf
scores, aptitude test scores, and any other evidences of
student abllity and drive., It seems logilcal that it
would be’aafor to depend upon several factors in esti-
mating future scholastic success, rather than to depend
on a single factor such as I.G. or a college entrance

test percentile,
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CHAPTER IIIX
THE STUDY

The opportunity to trace the records of his own
students in college does not often present itself to a
teacher of sclence, Under most circumstances, the time
and means for making a follow-up study are not available,
Here, 1n Corvallis, where the majority of the high nehbol
students taking further education attend Oregon State
College, the opportunity to make such a study presented
itself, Utilizing the high school and college records,
the writer was sble to obtain the data for his two
follow~up studies, With the cooperation of the Oregon
State College science departments, it was also possible
to broaden the scope of the investigation beyond the
writer's own group of students by means of a question~-
naire distributed to first-year college science students,

The follow=up and the queatiannnire studies will be
considered in this chapter in the following 6rders

1, The follow-up’atu&y’of Corvallis High School

chemistry students.

2, The follow-up study of Corvallis High School

physiecs students.

3. The questionnaire study of Oregon State College

/
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beginning chemistry students,
4, The questionnaire study of Oregon State College
beginning physics students,
Part I. A Follow-up Study of

Corvallls High School Graduates Who Studied
General Chemistry at Oregon Btate College

The records.er 450 Corvallis High School graduates
were traced at Oregon State College, Of this number, 118
were found to have been registered for one or more terms
of general chemistry, For these 118 students, high
school and college grades in chemistry, intelligence test
scores, and high school grade point averages were secured
from high school cumulative record cards and college
chemistry department grade records. The decile ratings
on the American Council on Education Psychologiecal
Examination were availeble from the Oregon State College -
Registrar's Office for 97 of the 118 students. The intel-
ligence quotients listed on the high school cumulgtive
record cards had been determined by either the Hernmon=-
Nelson or Celifornia Tests of Mental Maturity. College
and high school grade point averages were computed on
the basis of four points for an A with a decrease of cne
‘point for each succeeding grade, ending with zero points
for an P,

The collected data were tabulated in Tables I and II
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found on the following pages., Students with and without
high school chemistry were grouped separately in
Tables I and II respectively., Within each grouping, the
order of listing of the students was determined by col~
lege chemistry grade point average. By inspection of
Table I, a considerable corralatién can be noticed be~-
tween college chemistry and high school ohemiatry grade
point averages, and also between dollege chemistry and
high school total grade point averages, The coefficient
of correlation between college chemistry and high school
chemistry grade point averages was .71, and between col~-
lege chemistry and high school total grade point
averages 1t was .67, v

Before comparing the achievement in college ehemw.
istry of the students with and without high school chem=
istry, it was considered advisable to compare the
abilities of the two sample groups. Table III shows the
comparison of the two groups with respect to the mean

I1.Q.
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TABLE I

DATA COLLECTED ON CORVALLIS HIGH SCHOOL GRADUATES
WHO HAD STQDIED HIGH SCHOOL CHEMISTRY

e e ]
Decile High
College Rating on  School High

student Chemistry Q-Section Chemistry Sehool I.Q.

Number G.P.Ae A.,C.E, G, P.Ae G,P,A, Rating
1 4,0 10 4,0 3.82 138
2 4,0 10 4.0 3,69 126
3 4,0 10 4.0 3.34 124
4 4.0 10 4,0 3.87 128
5 4.0 9 4,0 3.92 133
6 4,0 10 4,0 3475 124
7 4,0 10 4,0 3.81 125
8 4,0 10 4.0 3.91 123
9 4,0 8 4.0 3.87 128
10 4,0 7 345 3.68 1286
11 4.0 9 3.0 3.13 116
12 3.7 6 4,0 3.63 114
13 3.7 3 4.0 3.64 127
14 3.7 6 3.6 2.96 109
15 3.7 10 4.0 3.62 124
18 3.7 10 4.0 3.50 150
17 33 6 4.0 3.44 110
18 33 4 4,0 3.086 112
19 5‘5 s 4:0 2050 111
20 B8 8 4.0 3.24 118
21 3.3 8 4,0 3.86 134
22 3.3 7 3.0 2.40 114
23 3,3 8 3.0 3.36 108
24 3543 5 3.0 2.55 130
25 3.0 10 4.0 3.59 120
26 3.0 6 3.0 3.15 126
2? 5;0 i 5.0 5-19 130
28 3.0 5 3.0 3,26 102
29 3.0 6 2,0 2.47 102
30 3.0 - 2.0 2.91 110
31 3.0 - 2.0 3.26 118
32 3.0 3 2.0 3.06 107
33 3.0 10 4,0 3.52 119
34 3.0 “ 3.0 3,80 1285
35 3.0 10 5.0 3.57 130
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TABLE I (Continued)

Decile High
College Rating on School High
Student Chemistry Q-Section Chemistry School I1.Q.
Number G.P.A, A.,C.E, G.F.A, G.P,A, Rating
36 3.0 6 2.5 3.26 115.
37 2.7 7 4.0 3.88 143
39 2.7 10 3.0 2,94 116
40 2,7 7 3.0 3,61 124
41 247 2 3.0 3,39 110
42 2.7 9 2.0 3,62 108
43 2,7 - 2.5 - 118
44 2.7 6 1,5 2.95 120
45 2,5 8 4,0 3.61 136
46 2,5 - 3,0 2.59 118
47 2. Sl - 2.0 2.8" 125
48 2.3 9 3.0 3.38 137
49 2.3 10 3.0 3.24 151
50 2.3 : § 3.0 2,88 100
51 2.3 8 2.0 - 137
52 2,8 8 2,0 2,80 113
53 2.3 7 2.0 2.94 132
54 2.3 - 2.0 3439 127
55 2.3 6 3.0 3.79 120
56 2,8 é 1.0 2.30 108
57 2.3 2 1.0 2.74 110
58 2.0 3 3.0 2,30 1lo0¢
59 2.0 3 3.0 3,03 110
60 2.0 3 3.0 2,48 E 5% |
€1 2.0 6 2.0 2.60 130
62 2,0 Y 2.0 2.18 117
63 2.0 6 2.0 3.27 109
64 2.0 8 2.5 3,08 123
685 240 & 3.0 S+ 87 108
66 24036 8 3.0 2.41 103
67 2,0% 10 2.0 2.36 128
68 2,0%% 5 2.0 2.08 118
69 2,0 7 2.0 2,56 1156
70 2.,0% 9 2.0 2.086 lo2
71 2.0 5 0.8 2.286 104
72 1.7 8 2,0 2.10 125
73 1.7 4 2.0 3,37 110
74 1.7 10 1.0 1.80 127
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TABLE I (Continued)

Decile High
College Rating on School High
Student Chemistry Q-Section Chemistry School I.Q.
Number GaPiA, AJCL.E, GoP.Ay G.PeA, Rating
75 1,5%% 9 2,0 2.63 120
76 1.5%% 2 2,0 2.22 106
77 1.3 5 2,0 2.78 116
78 1.3 10 2.0 2.63 125
80 1.0% - 2.0 2.40 93
81 S 1,0% - L 1.8 1.88 108
82 1,0%% 9 1,0 2.69 136
83 1.0% 7 1.8 2.21 lo2
84 O - 2.0 2.40 122

# Completed nne'quarter only
## Completed two quarters only
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TABLE II

DATA COLLECTED ON CORVALLIS HIGH SCHOOL GRADUATES
WHO HAD NOT STUDIED HIGH SCHOOL CHEMISTRY

College Decile Rating

Student Chemistry Q-Section High School I.Q.
Number G.P.A, A C.E, G.PoAe Rating
1 4.0 10 . 4,00 141
g2 Se7 7 3496 118
3 3eB 10 2.34 112
4 5.5 - 5.50 152
5 3.3 10 3.72 138
6 3e3 & 3.30 117
7 3.8 10 3,78 127
8 2,7 7 2,30 119
9 2.7 7 3.87 118
10 2.7 3 .70 110
11 . 2,3 5 2,96 119
12 2.3 10 3.62 120
13 2.3 - 2.80 120
14 2.0 - 2,89 132
15 2.0 4 1.80 122
16 2.0 - 2.50 26
17 2,0%% 10 5.48 127
18 2,0% 5 3.83 139
19 2,0% 9 .30 130
20 2.0% 9 2,68 120
21 1.7 10 2,38 115
22 1,5 7 2.42 110
23 1.3 - 2.52 111
24 1.0 4 2,03 110
286 1.0%% kel 2.70 - 110
26 1,0% 5 2,26 102
27 1.,0% 1 2.55 108
28 1,0% - 2.10 118
29 1,0%% - 2.10 88
30 » O - 2.17 106
31 o D 5 2.00 118
33 O3 - 2.0 986
34 O - 3.33 109

# Completed one quarter only
## Completed two quarters only
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TABLE III

COMPARISON OF STUDENTS WITH AND WITHOUT
HIGH SCHOOL CHEMISTRY IN RESPECT TO ABILITY
AS MEASURED BY INTELLIGENCE TESTS

_— Em—T——
Students with  Students without
H,S, Chemistry H,8. Chemistry

Number of cases 84 ' 34

Mean I,Q. 118,5 1 115,.4

Standard Deviation 1147 : 13,0

Table IIT indicates that the sample of the group
with high school chemistry did show a slight superiority
in intelligence., Translated Intoc percentage the mean
I.Q.'s differ by less than 3%. The mean I.Q.'s indicate
that both samples are above average in intelligence.

Because some comparison of abilities in quantita-
tive thinking was desired, the next comparison was based
on the decile standings in the quantitative section of
the American Councll on Education Psychological Examina-
tion.,

Table IV shows that the group with high school
chemistry did show a slight superiority in mathematical
ability as measured by the Q section of the A.C.E. test.
Translated into percentage, the difference was less than

1.5%.
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TABLE IV

COMPARISON OF STUDENTS WITH AND WITHOUT
HIGH SCHOOL CHEMISTRY IN RESPECT T0 ARILITY
AS WMEASURED BY THE QUANTITATIVE SECTION
OF THE AMERICAN COUNCIL EXAMINATION

W

Students with Students without
» H,S, Chemistry 1,8, Chemistry
Fumber of cases 74 23
Mean A,C.E, Decile
on @ Section 7.1 7.0
Standard Deviation 2.44 2,62

According to the comparisons just completed, the
sample of ntudents with high school chemistry showed
only slight superiority in inteiligenco and mathematical
ability over the sample of students who had not studied
high school chemistry. This difference in abilities is
not large enough to be considered significant., These
two samples were next compared with respect to college
chemistry grade point averages,

Teble V shows that the sample of students with high
school chemistry held an advantage of 0.7 in mean grade
point average in college chemistry over the sample of
students without high school chemistry. Tranglgtod into
percentage, the mean college chemistry grade point

average of the students with high school chemistry was
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more than 30% higher than the mean college chemistry
grade point a%eraga of the students without high school

chemistry.

TABLE V

COMPARISON OF STUDENTS WITH AND WITHOUT
HIGH SCHOOL CHEMISTRY IN RESPECT TO GRADE POINT AVERAGE
IN COLLEGE GENERAL CHEMISTRY

Students with Students without
H.8, Chemistry H.8, Chemistry
Number of cases 84 34

Mean College Chemistry
Grade Point Average 2.63 1.93

Standard Deviation 0.67 0.78
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Summary and Conclusions of the Chemistry Follow-up Study

The sample of Corvallis Higﬁ School students with
high school chemistry held an advantage over the sample
of students without high school chemistry to the extent
of 3% in mean I.Q., 1,5¢ in mean decile on the Q section
of the A.C.E. test, and 30% in mean college chemistry
grade point average. This would indicate that, while the
two groups were practically equivalent in ability, there
was a conslderable difference in their college chemistry
grade point averages, Insofar as this sample was con~
cerned, high school chemistry did seem to have a very
significant effect on grades in college chemistry, This
is a considerably greater difference than was found in
previous studies. It is probably due to the following
factors: the number in the sample group was smaller,
only cne teacher's methods and techniques of instruction
were measured, and possibly the students were a more
select group., The greatest difference in college chem=~
istry grades for students with and without high school
chemistry noted in the related studies was a 12¢ differ-
ence indicated by Wakeham (34, pp.739-40),

A difference in regard to the number of terms of
college chemistry completed was also noted., It was

found that 77.4% of the Corvallis High School students
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who entered college and who had studied high school chem-
istry completed three terms of college chemistry while
only 66% of the students without high school chemistry
completed the three terms, Wakeham's (34, p,740) second
study found that 85% of the students with high school
chemistry completed the first year of college chemistry
compared with 50% of the students without high school
chemistry,

A study of the correlation of the high sehaol and
college chemistry grades of those Corvallis High School
students who completed one year of college chemistry
gave a correlation coefficient of ,71. This is & sub~
stantial correlation and it compares quite well with the
coefficient of .63 found by Foster (15, pp.743-6), The
coefficlent of correlation between high school grade
point average and college chemistry grade point average

was .67 for Corvallis High School students.



43

Part II. A Follow=-up Study of
Corvallls High School Graduates 'Who tudied
Beginning Physics at _oregon State College

Fifty-five of the 450 Corvallis High School students
whose records were traced at Cregon State College were
found to have been registered for one or more terms of
beginning physics. For these 55 students, high school
and college grades in physies, intelligence test scores,
and high school grade point averages were secured from
high school cumulative record cards and ccllege physies
department grade records; The test decliles on the
American Council on Edueation Psychological Examination
were available from the Oregon State College Registrar's
office for 41 of the 55 students., The intelligence quo=
tients listed on the high school cumulative record cards
had been determined for the most part by the Henmon=-
Nelson and California Tests of Mental Maturity. College
and high school grade point averages were computed on
the basis of four points for an A, with a decrease of
one point for each succeeding grade, ending with zero
points for an F.

The collected data were tabulated in Tables VI and
VII, found on the following pages. Students with and
without high school physics were grouped seﬁarately in
Tables VI and VII respectively. Within eaéh grouping,
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TABLE VI
DATA COLLECTED ON CORVALLIS HIGH SCHOOL GRADUATES
WHO HAD STUDIED HIGH SCHOOL PHYSICS

Decile High
College Rating on School High
Student Physics Q-Section Physics School I.Q, "
Number G P,A, AJCL.E, GoFP.A, G.P.A, Rating

1 4,0 10 4.0 3.82 138

2 4,0 10 - 4,0 5.87 125

3 4.0 10 3.0 3,59 120

4 3.7 8 4,0 S.24 118

5 3.5% 9 3.0 3,13 116

7 3.0 10 3,0 372 138

8 3.0 10 4,0 3,80 150

9 3.0 6 4,0 2.96 109
10 2,7 - 4,0 2.90 1086
11 2,53 2 4,0 2.74 110
12 2.3 10 3.5 3.79 132
13 2.3 & 4.0 3.26 1156
14 28 3 3.0 3,70 110
15 2,3 - 3.0 2.81 120
16 2.3 - 0.0 - 115
17 2.0 6 3.0 3,156 126
18 2.0 . 2.0 5Q00 105
19 2,0 6 3.0 +43 122
21 2.0 6 2,0 2.30 1086
22 2.0 2 3.0 2.70 109
23 2,0 3 3.0 2,30 109
24 2.0% y 4 3.0 2.50 . 123
25 2.0% 7 2.5 3.07 127
26 2.0*33' - 2-0 2:10 98
27 1.7 - 4.0 2.30 111
28 1.7 7 3.0 3.88 143
29 1.7 7 4,0 2,22 106
30 1.7 - 3.0 2.458 91
31 1,5%% 10 2.0 2,36 128
32 1.5%% - 2.0 2.45 1338
33 1,0% 6 2.0 2,60 130
34 1.,0% 9 2,0 2.20 96
35 1,0%% 7 2.0 2.56 115
36 0, 5% 9 3.8 2.87 = 143
37 0 7 2,0 2,30 109
38 0 3 2.0 2,40 lo2

* Completed one gquarter only
#% Completed two quarters only
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TABLE VII

-DATA COLLECTED ON CORVALLIS HIGH SCHOOL GRADUATES
WHO HAD NOT STUDIED HIGH SCHOOL PHYSICS

College Decile Rating :
Student Physies Q-Section High School I.Q.

Number GoPoA, A.C,E, G.P.A, Rating
1 4.0 5 ” 2.55 130
2 3.3 - | 1,81 111
3 3.0% 10 2,34 112
4 B,0% 5 | 3.66 128
5 3,0% 10 3,24 151
6 2,7 7 2.30 119
7 2,5 5 2.96 119
a 2.3 8 3.86 134
9 2.3 9 3.20 130

10 2.0 6 2.47 102
11 2,0% - 3.29 123
12 2.0% 7 ’ 2.86 114
13 2.0 - 2.40 112
14 2.0 6 3.15 126
18 1.0% 10 | 3.57 130
16 1,0% - | 1.58 102
17 0% - 2,67 119

% Completed one quarter only
##Completed two quarters only
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the order of listing of the students was determined by
college physics grade point average., Inspection of
Table VI gives some iIndication of the correlation be-
tween the various factors listed. The coefficient of
correlation between college and high school physics
grade point averages was .56, and between college physiecs
and high schocl total grade point averages, it was ,54,
Before comparing the achievement in cocllege physics
of the Corvallis High School students with and without
high school physiecs, it was considered advisable to com=
pare the ablilitles of the two sample groups, Tables
VIIT and IX show comparisons of the two groﬁps with
respect to mean I.Q.'s and mean deciles on the quanti=-
tative section of the A.C.E, test. The Q section of the
A.C.,E, test was used beéause a comparison of abilities
in quantitative thinking was considered desirable.
Table VIII shows a slight difference in mean I1,Q.
of 3.64 in favor of the sample of s tudents without high
school physics, Translated into percentage, the mean
I.Q9. of the group without high school physics was very
nearly 3% higher than the mean I.Q. of the group with
high school physics. A comparison of the standard devia-
tions indicate a slightly greater variation from the mean
or a greater spread in the I.Q.'s for the group with high
school physics, The mean I.Q.'s indicate that both
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samples are sbove average in intelligence,

TABLE VIII

COMPARISON OF STUDENTS WITH AND WITHOUT
HIGH SCHOOL PHYSICS IN RESPECT TO
ABILITY AS MEASURED BY INTELLIGENCE TESTS

e o e et et
Students with Students without
, H.8, Physics HeS, Physics
Bumber of cases 38 17
Mean I.Q. 117.6 121,24
Standard Deviation 13.5 12.6
TABLE IX

COMPARISON OF STUDENTS WITH AND WITHOUT
HICH S8CHOOL PHYSICS IN RESPECT TO
ABILITY AS MEASURED BY THE QUANTITATIVE SECTION
OF TEE AMERICAN COUNCIL EXAMINATION

w

Students with Students without
H.S, Physics Ho8, Physics
Number of cases 29 12
Mean A,C,.E, Decile
on Q Section 7.0 7.4
Standard Deviation 2.6 2.1

Table IX shows a difference in mean A.,C.,E, decile
on the Q section of 0.4 in favor of the students without
high school physiecs. Translated into percentage, the
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mean A,C,E, decile on the Q section for the group with~-
out high échocl physics was more than 5%.highaf than the
mean decile for the group with high school physics.

According to the comparisons just completed, the
sample of students without high school physics showed
only slight superiority in intelligence and in mathe~
matical ability over the sample of students who had
studled high school physics. In addition, the sample
of students with high school physics showed a slightly
greater variation from the mean in both inteiligenco,
test scores and A,C.B, decile standinga'than d1d‘th9
sample without high school physies, ﬂowovdﬁ, the dif-
ferences 1in sbilities between the two groups are noi
large enough to be significant, | |

The same two samples of Gorvall%s Kigh School sfﬁ-:
dents are next compared with respect to college physics
grade point average,

Teble X shows that the sample of students without
high school phyaica held an advantgge of 0,1 in mean
grade point average in college physies over the students
with high school physics. Translated into percentage,
the mean college physics grade point average of the stu=-
dents without high school physics was over 4% higher
than the mean college physics grade point average of the

students with high school physics. The per cent of
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difference in college physics grade polnt average
parallels, almost exactly, the per cent of difference
in the measured abilities of the two groups.

TABLE X

COMPARISON (OF STUDENTS WITH AND WITHOUT
HIGH SCHOOL PHYSICS IN RESPECT TO
GRADE POINT AVERAGE IN COLLEGE PHYSICS

B et e e

Students with Students without
H.S. Physics H.8, Fhysics
Number of cases 38 17
Mean College Physics
Grade Point Average 2.14 2.24

Standard Deviation 0.76 6.76
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Summary and Conclusions of the Physics Follow=-up Study

The sample of students without high school physics
showed an advantage over the sample with high school
rhysices to the extent of 3% in mean I.Q., 5% in menﬂ
decile on the Q section of the A.C.E. test, and 4% in
mean college physics grdade point average, These small
differences indicate that the two groups were practi~
cally equivalent in abllity and, insofar as this small
sample is concerned, high school Physles did not seem to
have any noticeable effect on grades in college physies,
The differences in college physies grades for thnse stu~
dents with and without high school physics noted in the
related studies renged from no difference found by Colmey
(6, PP.1-90) to a difference of 7% found by Rudy (30,
PP.210~13) in favor of the students with high school
physics,

Some difference was indicated in regard to the
number of terms of college physlcs completed., It was
found that 63% of the Corvallis High School students who
studied high school Physics completed three terms of
college physics while only 47% of the students without
high school physics completed three terms of college
physics.

A study of the correlation of the high school and
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college physics grades of those Corvallis High School
students who completed cone year of college physics gave
8 correlation coefficient of ,56, This value lies be~
tween the coefficient of correlation of +»74 found by
Foster (15, pp.743-46) and .324 obtalned by Adams (1,
P.50). The coefficient of correlation between high
school total grade point average‘and college physics
grade point average was .54 for Corvallis High School

students,
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Part ITI., Questionnaire Study of Oregon State College
General Chemistry otudents '

As was mentioned earlier, it was felt that a survey
study including students from different high schools
would be a valuable supplement to the statistical study
which was limited to Corvallis High School students. 1In
addition, since student reactions to questions pertain-
ing to the study were desired, a questionnaire was con-
sidered the most practical device by means of which
these student reactions could be obtalned,

Two objectives of the quastionnaiﬁa were stated at
the top of each questionnaire, They were:

1, To determine the value, if any, of high school

science to the college student of science.

2, To gather data that might make possible the im=-

provement of high school sclence courses,
It wes further stated on the questionnaire sheet that
the data collected would be treated statistically with-
out reference to individual students or schools.

Through the cooperation of the late Dr. Friedman of
the Oregon State College Chemistry Department, the chem-
istry questionnaire was given to a sample of 172
general chemistry students during the latter part of the
winter term of 1953, Bighty-one students of the sample
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were enrolled in Chemistry 102, a course including stu-
dents mejoring in miscellaneous fields such as agri-
culture, home economics, and physical education. Forty-
eight students were enrolled in Chemistry 202, a course
especially designed for sophomores in engineering, and
43 were enrclled in Chemistry 205, the course taken by
chemistry majors, chemical engineers, science majors,
premedical and pharmacy students,

A copy of the guestionnaire used is found in
Appendix A,

The first three questions concerned the students’
high school background. Table XI on the following page
summarizes the responses,

Seventy-five per cent of the Oregon State College
chemistry students sampled by the questionnaire had
taken high school chemistry., This compares quite.
closely with the 71% of the Corvallis High School gradu-
ates enrolled in general chemistry who had taken high

school chemistry.
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TABLE XI

DATA DESCRIPTIVE OF TH: SUBJECTS OF THE
COLLEGE CHEMISTRY QUESTIONNAIRE STUDY

Course Numbers - Per cent
205 202 108 Total of Total

Number of students
with h.s, chemistry 41 37 51 129 75

Number of students
without high sechool
chemistry : 2 11 30 43 28

Number of students
with h.s. physics 29 42 24 85 65.2

Number of students
with no hoﬂ °
chemistry or
Physics 1l 3 24 28 16,3

Number of students
with algebra,
geometry, sdvance
algebra and trigo-
nometry in h,.s, 13 40 10 63 36,6

Number of students
with two or less
courses in h,s,
mathematics .18 3 43 62 36
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Question four of the questionnaire asked for the
first term grade in general chemistry in college. The
grade distribution is shown in Tables XIT and XIIT for
the students with and without high school chemistry:

TABLE XII

FIRST TERM COLLEGE CHEMISTRY GRADES OF
STUDENTS WITH HIGH SCHOOL CHEMISTRY

College Ghemiatry Grades A B 4 D Totals
Number of students in

Chemistry 205 8 186 17 1 41
Number of students in

Chemistry 202 5 21 10 & 37
Number of students in

Chemistry 102 2 14 27 8 61
Totals 15 80 54 10 129

Per cent of totel 11.6 38.8 41.8 7.8 100
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TABLE XIIT

FIRST TERM COLLEGE CHEMISTRY GRADES OF
STUDENTS WITHCUT HIGH SCHOOL CHEMISTRY

College Chemistry Grades A B C D Totqla
Number of students in

Chemistry 206 0 1 1 O 2
Fumber of students in

Chemistry 202 0 6 5 0 11
Number of students in

Chemistry 102 0 8 14 10 30
Totals 0 13 20 10 43

Per cent of total 30.2 46.5 23.3 100

First term failures are not shown in Tables XITI and
XIIT because the s tudents who failed the first term were
no longer in the class when the questionnaire was ad-
ministered during the winter term.

A comparison of Tables XII and XIIT shows a con~-
siderable advantage in the number of A and B grades in
college chemistry in favor of those students who studied
high school chemistry. Excluding first term fallures,
the first term college chemistry mean grade point ave-
rage of the group with high school chemistry was 2.54
compared to 2,07 for the group without high school chem=
istry. Caution should be taken in interpreting this



87

difference, since the students' sbilities, aptitudes and
interests have not been taken into consideration,
Question five of the questionnaire asked the student
to classify first year college chemistry as to aiffi-
culty. The students checked one of three degrees of d4if-
ficulty described as very difficult, of average a1~
culty, and easy., The following table summarizes the |

responses?

TABLE XIV

STUDENT OPINIONS OF THE DEGREE OF
DIFFICULTY OF COLLEGE CHEMISTRY

Very Of Average
Difficult Difficulty Easy Totals

Number of Students ‘
with H.S3., Chemistry 16 108 8 128

Per cent of Total 11.7 82 6.3 100

Number of Students
without H,8., Chem~

istry 18 23 2 43
Per ecent of Total 41,8 53.56 4,7 100

Table XIV indicates that a much higher percentage
of the sample of students without high school chemistry
classified college chemistry as very difficult.

Question six applied to those students who did not
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take physies in high school., The question asked, "To
what degree do you feel that you were at a disadvantage
in first year college chemistry as a result of not
having had high schocl physies?” The responses to this
question were checked as follows: A great deal of dis~
advantage - 6, some disadvantage - 20, very little dis=-
advantage - 28, and uncertain as to diaadvuﬁtags - 80,
Better than one quarter of the responses here were un-
certain, This would seem to indicate that'many students
did not feel themselves qualified to judge the value of
a subject with which they were unfamiliar, Those who
did express opinions were about equally divided as to
the value of high school physics in college chemistry,

Question seven of the questionnaire asked the stu~-
dents who had studied high school physics to estimate to
what extent it helped them in college chemistry, Seven
said high school Physics helped them a great deal in
college chemistry, 38 said it helped them some, 42 said
1t helped very little, and six were uncertain. The
majority opinion reflected here is that high school
physies was not of great value to the study of college
chemistry,

Question eight was directed to students who had
not studied chemistry in high school, It asked the stu=-
dent to estimate the degree of disadvantage he felt in
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first year college chemistry as a result of not having
studled high school chemistry, In answer to this ques~
ticn 26, or 62%, said they felt they were at a very
great disadvantage in college general chemistry as a re~
sult of not having studied high school chemistry; 14
sald they felt they were at some disadvantage, two at
very little disadvantage, and one was uncertain., These
responses seem to indicate that most of the college
chemlstry students who did not study higp school chem=
istry wished that they had done so.

Question nine consisted of several parts and was
directed to students who had studied high school chem-
istry. Summaries of the responses to these questions

are shown in the following tables:
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TABLE XV
RESPONSES TO QUESTION 9(a),

HOW MUCH DID HIGH SCHOOL CHEMISTRY HELP YOU
IN COLLEGE CHEMISTRY?

e — W
== ——— - -

Chemistry
Course

208
202
102

Totals 62 47 16

128

Per cent of
Total 48,4 36.7 12.5 2.4 100

The responses in Table XV indicate that, in the
opinion of a large proportion of the college chemistry
students in this sample, high school chemistry was of
very much help, This may further indicate that, in most
cases, there has been satisfactory articulation between

high school and college chemistry courses,



61

TABLE XVI

RESPONSES TO QUESTION 9(b).
HOW WOULD YOU CLASSIFY HICH SCHOOL CHEMISTRY
AS TO DIFFICULTY?

w
Degree of Difficulty of High School Chemistry

Chemistry Of Average
Course Very Difficult Difficulty BEasy Totals
206 0 21 19 40
202 3 16 18 37
102 5 36 7 51
Totals 8 76 44 128

Per cent of

The responses to this question together with the
general comments made by a number of students at the end
of the questionnaire would certainly indicate that many
college students felt that they should have worked harder
in high school chemistry.



62

TABLE XVII

RESPONSES TO QUESTION 9(e).
DID THE STUDY OF HIGH SCHOOL CHEMISTRY HELP YOU
IN PLANNING YOUR COLLEGE COURSE?

Responses to Question

Chemistry Course Yes No Uncertain Totals
205 24 16 2 41
202 4 27 6 37
102 14 31 6 51
Totals 42 73 14 129
Per cent of Total 32.6 56,5 10.9 100
TABLE XVIII

RESPONSES TO QUESTION 9(d).
DID THE STUDY OF HIGH SCHOOL CHEMISTRY HELF YOU
IN DECIDING UPON A VOCATION?

‘ Responses to Question
Chemistry Course Yes No Uncertain Totals

205 17 . 18 ] 41
202 4 27 ’ 7 38
102 7 38 8 51
Totals 28 - 83 18 130

Per cent of Total 21,6 63,8 14,6 100
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It is interesting to note that the students in chem-
istry 205, which is the section made up of chemistry
majors, chemical engineers, science majors, premedical
and pharmacy students, said with the greatest frequency
that they were helped by high school chemistry both in
planning their éellege course and in deciding upon a vo=-

ecation,

TABLE XIX

RESPONSES TO QUESTION 9(e).
WHICH OF THE FPOLLOWING PHASES OF
HIGH SCHOCL CHEMISTRY HELPED YOU MOST?

Phase of High School Chemistry Number of Times Checked

Writing of formulas end equations 95
Vocabulary . 62
Atomic structure 62
Periodic chart 44
Problem solving 38
Leboratory work 28
Applications of chemistry 22

Teacher demonstrations 3

The instructions to the student in answering ques-
tion 9(e) were to check no more than three items. One
hundred twenty-nine students checked from one to three
items in the list, The large number of checks on the
first item in Tablg XIX probably reflects the emphasis at
the college level of this particulér area of chemistry.
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Question 9(f) was marked "Optional™ on the question~
naire, It asked the student to suggest what might be
done by the high school teacher to improve the high
school course in chemistry., BRighty-six out of the 129
students who had studied high school chemistry made com=
ments, Most of the comments were constructive rather
than being merely critical or complimentary of the stu~-
dent's own high school course. The comment made with
greatest frequency, 27 times, was that the high school
chemistry course should emphasize problem solving in-
cluding the solution of chemical equations, That the
high school course should ineclude more practice in
writing chemical equations was suggested 21 times. Thir-
teen students suggested that more formula writing should
be included and nine said there was a need for more em-
phasis of fundamental chemical laws and theories and
their applications, Eight said there was a need for In-
creasing the laboratory facilities and the amount of time
for laboratory work in their high schools while‘thrae
said there should be less laboratory work and more time
for recitation and class discussion of the fundamentals
of chemistry. More stress on atomic structure and
valence was suggested by five students, while a few sug-

gestions were made for more emphasis on solubility rules,
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replacement series, ionic equations, balancing equations,
and naming of compounds,

In making a general evaluation, 15 students said
their high school chemistry course was "0,K.", "com-
plete" or "at a very high level™, Nineteen students
stated that thelr high school chemistry course should have
been "harder" or that "the students should study harder",
Typical comments were, "be sure not to make high school
chemistry too easy", "make 1t tougher", "don't let stu-
dents slide by", "be more thorough and don't try to cover
so much territory". Eight students stated there was need
of a better teacher in their high school chamimtry course,
Typilcal comments were "the teacher should know more than
the students", "the teacher should keep abreast of the
field", "the teacher should give less memory work and more
reasoning cultivation",

A significant thing noted from the comments was the
large number of students calling for more of the problem
solving type of work in high school chemistry., The great
frequency of another comment seems to indicate that most
high school chemistry courses do not roquiré enough work

of the student.
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Summary of Chemistry Questionnaire Data

Seventy-five per cent of the sample of Oregon Btato'
College beginning chemistry students had studied
chemistry in high school, |

One hundred twenty-nine Oregon State Coilage first
year chemistry students who studied chemistry ih high
school had a mean college chemistry grade point ave~
rage of 2,54, Forty-three Oregon State College first
year chemistry students who did not study chemistry
in high school had a mean college chemistry grade
point average of 2,07,

Forty~-two per cent of the group without high school
chemistry classified college chemistry as very diffi-
cult compared with 12% of the group with high school
chemistry who did so,

The opinions of Orégon State College chemistry students
who lacked high school physics were about equally di=-
vided in regard to whether or not a lack of high
school physics put them at a disadvantage in college
chemistry.

There was about an even division of opinion among Ore-
gon State College chemistry students who studied high
school physics, in regard to whether or not high
school physics helped them in college chemistry.,



6.

8.

9

10.

67

A large proportion, 93%, of the Oregon State College

‘chemistry students who lacked high school chemistry

felt they were at a disadventage in college chemistry
as a result of their not having studied high school
chemistry. |

Almost half, 48,4%, of the Oregon State College chem=-
istry students who had studied high school chemistry
said 1t helped them very much in college chemistry,
Over a third more, 36,7%, sald high school chemistry
helped them some in college chemistry,

Very few college chemistry students who had studied
high school chemistry, 6.3%, classified high school
chemistry as very difficult, The majority, 59.3%,
said that high school chemistry was of average diffi-
culty and about one-third, 34,4%, thought high school
chemistry was easy,

About one-third, 32.6%, of the college chemistry stu-
dents who studied high school chemistry said that it
helped them in planning their college course,

A little over one-fifth, 21,6%, of the Oregon State
College chemistry students who studied high school
chemistry said that the study of high school chemistry

helped them in deciding upon a vocation,
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1l. The largest number of the Oregon State College chem=
1atry students who studied high school chemistry
checked "writing of formulas and equations™ as the
phase of high school chemistry that helped them,moatt
12. The comment made with greatest frequency by Oregon
| State College chemlistry students who studied chem~-

istry in high school was that high school chemistry

courses "should include more problem solving",
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Part IV, Questionnaire Study of
Oregon State College Engineering Physics Students

A questionnalre very similar to that used in the
preceding chemistry study was prepared and’ given to
Dr. Decker of the Oregon State College Physics Depart-
ment for dilstribution to a sample of 75 engineering
physics students during the latter part of the 1953
winter term, A copy of the questionnaire used is found
in Appendix B,

The first three questions concerned the students!
high school background, The following table summarizes
the responses:

TABLE XX

DATA DESCRIPTIVE COF THE STUDENTS SAMPLED
BY THE COLLEGE PHYSICS QUESTICNNAIRE

%6!‘ aeng

Number of Total

Students with high school physics 66 88
Students without high school physics 9 12
Students with high school chemistry 57 © 76
Students without high school chemistry 18 24
Students with both high school

chemistry and physics 56 74.8
Students with neither high school

chemistry nor physics 8 10.7

Students with four years of high school
mathemetics (algebra, geometry, ad=-
vanced algebra and trigonometry) 58 73.4

The high percentage of students with high school

physics, chemistry, and four years of high school
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mathematics indicates that most of the students of the
sample possessed the recommended background for en-
gineering.

The fourth question of the questionnaire asked for
the first term grade in college physics. The grade
distribution is shown below:

TABLE XXI

FIRST TERM COLLEGE PHYSICS GRADES OF
STUDENTS WITH HIGH SCHOOL PHYSICS COMPARED WITH
THOSE OF STUDENTS WITHOUT HIGH SCHOOL PHYSICS

e e e e e e o e ot et

College Physics Grade A B C D F Totals

Number of students with
h.s. physics obtain-
ing various grades 8 27 23 7 | 66

Per cent of Total 12.1 40.9 34.9 10.6 1.5 100
Number of students
without h.s.
physics obtaining :
various grades 1 2 3 3 0 e

Per cent of Total 11.1 22,1 33,4 33.4 O 100

The mean college physics grade point average of the
students who had high school physics was 2,51 compared
to a mean 2.11 college physics grade point average for
the students who had no high school physics, However,
the 2,11 mean cannot be considered reliable because of

the small number of students in the sample,
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Question five of the questionnaire asked the student
to classify first year college physics as to difficulty,
Fifty~-six per cent of the group without high school
physics classified college physics as very difficult,
while 38% of the group who hed studied high school
pPhysics classified college physics as very difficult,

By comparison, less than 12% of the group who had studied
high school chemistry classified college chemistry as
very difficult., Possibly this means that a greater dif=-
ference exists between the subject matter and teaching
methods of high school and college physies courses than
exists in the case of high school and college chemistry.

Question six epplied to those students who did not
study chemistry in high school. The question asked, "To
what dagreé do you feel that you were at a disadvantage
in first year college physics as a result of not having
studied high school chemistry?" Sixty-five per cent said
that they felt they were at very little disadvantage in
college physics as a result of not having had high school
chemistry., Evidently the lack of chemistry did not seem
important in college physics,

Question seven of the questionnaire asked the stu=
dents who had studied high school chemistry to estimate
to what extent 1t helped them in college physies. The



72
following table summerizes the responses to the gquestion:
TABLE XXII

STUDENT OPINIONS COF THE DEGREE COF HELPFULNESS OF
HIGH SCHOOL CHEMISTRY TO THE STUDY CF COLLEGE PHYSICS

Very Very
much Some little
help help help Uncertain Totals

Number of Responses 3 15 35 3 56
Per cent of Total 5,35 26,8 62,5 5.35 100

Again high school chemlstry did not seem important
to success in college physics as evidenced by college
student opiniocon.

Question eight was directed to students who had not
studied physics in high school. It asked the student to
estimate the degree of disadvantage he felt in first
year college physics as a result of not having studied
high school physics. Two of the nine students who had
not studied high school physiecs said they felt they were
at a very great disadvantage in college physies, four
felt they were at some disadvantage and the remaining
three feit they were at very little disadvantage in col-
lege physics as a result of not having studied high
school physies. No great significance can be attached
to the division of the responses here because of the

sm. llness of the sample.
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Question nine was dirscted to students who had

studled high school physics. It consisted of several

parts., Summaries of the responses are shown in the fole-

lowing tables:

TABLE XXIII

RESPONSES TC QUESTION 9(a).
HOW MUCH DID HIGH SCHOOL PHYSICS HSLP YOU
IN COLLEGE PHYSICS?

Very Very
much Some little

help help help Uncertain Totals
Number of Responses 8 37 20 1 66

Per cent of Totsasl 12,1 86 30.4 1:5 100

The 12.1% of the sample of college physics students
who indicated high school rhysics was of very much help
in college physics compares with 48.4% of the sample of
college chemistry students who indicated that high
school chemistry was of very much help in college chem=
istry. This again seems to point to a poorer articula=-

tion between high school and college physics,
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TABLE XXIV

RESPONSES TO QUESTION 9(b).
HOW WOULD YOU CLASSIFY HIGH SCHOOL PHYSICS
AS TO DIFFICULTY?

Very Cf Average
Difficult Difficulty Easy Totals
Number of Responses 5 29 32 66
Per cent of Total 7.6 44 48,4 100

The responses to Table XXIV, together with a large
number of comments made at the end of the questionneire,
indicate that more work should be regquired in high school

physies.

TABLE XXV

RESPONSES T0O QUESTION 9(c).
DID THE STUDY OF HIGH SCHOOL PHYSICS HELP YOU
IN PLANNING YOUR COLLEGE COURSE?

Yes No Uncertaln Totals

Number of Responses 18 39 9 66
Per cent of Total 27.3 59.1 13.6 100
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TABLE XXVI

RESPONSES TO QUESTION 9(d).
DID THE STUDY OF HIGH SCHOOL PHYSICS HELP YOU
IN DECIDING UPON A VOCATION?

Yes No Uncertain Totals
Number of Responses 12 39 18 66
Per cent of Total 18,2 58.1 22.7 100

Even though the percentage of_yel responses to
Tables XXV and XXVI were in the minority, the degree to
which high school physics did help in student educational
and vocational planning would still seem to be a worth=-

while contribution to student guidance,

TABLE XXVII

RESPONSES TO QUESTICN 9(e).
WHICH OF THE FOLLOWING PHASES OF HIGH SCHOOL PHYSICS
HELPED YOU MOST?

Phase of High School Physics Number of Times Checked
Learning basic principles 41
Learning about application of physics 20
Problem solving 13
Laboratory work 13
Learning subject vocabulary )
Teacher demonstrations 8

It 1s interesting to notice that such a large number
of students realized that learning basic principles is
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probably the most important outcome of their physics
courses,

Question ¢(f) was marked "Optional', It asked the
student to suggest what might be done by the high school
teacher to improve the high school course in physies.
Forty~three out of the 66 students who studied high
school physics made comments., Two comments tied for
first place in frequency. Fourteen students stated that
the high school physics course should demand more work
of the students, Typical comments were "require more of
the student", "high school course was too easy", "make
course more thorough", "go into more detail", "cover
more material™, "make course harder and require more
study". Pourteen students commented that the high
school physics course should put more stress on the basic
principles. Nine students called for "more problem
solving", "more difficult problems" or "more practical
problems", in the high acheei physics course., Two stu=
dents thought thelr high school physics courses were
"fine" and needed no improvement, Three students said
the high school physics course should be limited to
those sincerely attempting to learn, and trouble makers
should be eliminated. Other suggestions for the im-

provement of the student's high school course in physics
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included, "more laboratory equipment and a better
laboratory set-up", "more stress on applications of
physics", "more stress on the use of units with all for=-
mulas", "have more derivations of formulas", "stress
subject of motion", "be auré the student gets the fun-
damentals~~don't just try to finish the materials in

the book", and"make atuéenia do the thinking®.

Again there is an indication from the freéuancy of
the comments made that more work should be re@uiraa of
the high school physics student., A number of the com-
ments indicated a desire for a type of high school
physics course which emphasizes problem aalving and

reasoning.
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Summary of Physics Questlonnaire Data

Eighty~eight per cent of the sample of Oregon State
College engineering physics students had studied
high school physics. Very nearly 75 per cent of
them had taken both high school chemistry and phys-
ics together with four years of high school mathe~-
matics,

The 66 Oregon State College engineering physics
students who studied physics in high school had &
mean college physics grade point average of 2,51,
The nine Oregon State College engineering physics
students who 414 not study physics in high school
had a mean college physics grade point average of
2.11,

Fifty-six per cent of the Oregon State College
engineering physics students who did not study
physics in high school classified college physics
as very difficult while 38 per cent of the group
with high school physics did so.

Almost two-thirds, 65 per cent, of Oregon State
College engineering physics students who did not
study high school ahamiatry said that the lack of
high school chemistry was of very little disad-
vantage in college physics.
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Almost one-third, 32 per cent, of Oregon State Col-
lege englneering physics students who studied high
school chemistry said it was either of very much or
scme help 1n college physics., About 63 per cent
thought high school chemistry was of very little
help in college physics.

81ix out of the nine Oregon State College engineering
Physics students who had not studied physics in high
school sald they felt themselves at either very
great or some disadvantage ih college physics,
Better than two-thirds, B8 per cent, of the Oregon
State College engineering physics students who
studied physics in high school said that high school
pPhysics was either of very much or some help to them
in college physics, Less than a third, 30.4%, said
that high school physics was of very little help in
college physics,

Almost one~half, 48,4%, of the Oregon State College
engineering physics students classified high school
physics as eaay. Forty-four per cent classified
high school physics as of average difficulty while
only 7.6% thought high school Physics was very
difficult, -

Better than one-fourth, 27.,3%, of the Oregon State

College engineering physics students who studied
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physics in high school said their study of high
school physics helped them in planning their college
course,

A little under one-fifth, 18.2%, of the Oregon State
College engineering physics students who studied
physics in high school said their study of high
school physics helped them in declding upon a voca=
tion.

The largest number of the Oregon State College en-
gineering physics students who studied high school
physics checked "learning basic principles™ as the
phase of high school physics which helped them most
in college physics.

The two comments made with greatest frequency by
Oregon State College engineering physics students
were, "the high school physics course should demand
more work of the students™ and "the high school
physics course should put more stress on the basic

principles™.,
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CHAPTER IV
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

The purpose of this study was tc find what relation-
ship, if any, existed between success in.collége chem~
istry and physics and the students' high school prepara-
tion in these subjects., Statistical and questionnaire '
methods were used in making the study. The investigation
consisted of a follow-up study limited to Corvallis High
School graduates and a questionnaire study limited to

Oregon State College physical science students,

Summary

Chemistry. The follow-up study of a sample of 118 Cor-
vallls High School students indicated an approximately
30% higher mean grade point average in college chemistry
within the sample, in favor of the students who studied
high school chemistry. There was no significant differ-
ence, less than 3%, in the abilities of the two compared
groups as determined by I.Q. and A.C,E. ratings,

The questionnaire study of a sample of 172 Oregon
State College first year chemistry students indlcated an
approximately 20% higher mean grade point average in
college chemistry within the sample, in favor of the
students who studied high school chemistry. The relative
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apllities of the compared groups were not determined in
this case, Similar studies in chemistry found a differ~
ence ih college grades in favor of students with high
school chemistry ranging from less than 1% up to 12%.

A coefflicient of correlation of ,71 between high
school and college chemistry grades was obtalned for
Corvallis High School graduates who studied chemistry at
Oregon State College. Foster (15, pp.743-46), in a
similar comparison, reported a coeffieient of correla-
tion of ,63.

Better than three-fourths of the Corvallis High
School graduates with high school chemistry who en- .
rolled in college chemistry completed the three terms
while a little over one-half of the Corvallis High
School graduates without high school chemistry did so.
Wakeham (34, p.740) reported similar results.

College chemistry student opinions gave the im-
pression that they considered their high school
chemistry of value in college chemistry. Those who did
not take high school chemistry felt they were at a dis-
advantage. About one-fourth of the students said that
their high school chemistry aided them in their
educational and vocational planning. The three phases
of high school chemistry considered most helpful were:

learning to write formulas and equations, vocabulary,
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and atomic structure, The two comments made with

greatest frequency were that problem solving should be
emphasized and more practice gilven in writing chemical
equations., Meany of them stated that their high school

course should have demanded more work,

Physicss The follow=-up study of a sample of 55 Corvallis
High School students indicated en approximately 4% higher
mean grade point average in college physiecs within the
sample in favor of the students who had not studied high
school physies., There was no significant difference,
less than 5%, in the ébilities of the two compared groups
as determined by I.Q. and A.C.E, ratings. The question~
naire study of a sample of 75 Oregon State College
engineering physics students indicated an approximately
16% higher mean grade point average in engineering
physics within the sample in favor of the students who
studled high school physics, The relative abilities of
the compared groups was not determined in this case.
However, since the sample was taken in the winter term,
it did not include those who had already failed or with~
drawn, Most of the similar studies indicated differences
in college physics grade point averagés in favor of the
students with high school physies. However, most of the
1nvestigators classified the differences as insignificant,
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A coefficient cf correlation of .56 between high
school and college physics grades was obtained for Cor=-
vallis High School graduates who studied physics at
Oregon State College. This value lies between the
coefficient of correlation of .74 found by Fcster (15,
Pp.743-46) and ,324 obtalned by Adams (1, p.50).

It was found that 63% of the Corvallis High School
graduates with high school physics who enrolled in col-
lege physics completed the three terms while 47% of the
graduates without high school physics did so,

College physics student opinions gave the impression
that they considered high school physics of some value in
college physles. The lack of high school chemistry was
considered to be of no great disadvantage in college
physics. About one-fourth of the students said that
their high school physics helped them in their educa~
tiocnal and vocational planning. The phese of highk school
physics considered most helpful was the learning of basie
principles, The comment made with greatest frequency was
that the high school physics course should emphasize
problem solving end reascning, A great many of them said
that they should have been required to work harder in
thelr high school physics course.
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Conclusions

Based on the results of this study, high school chem-
istry seemed to have a significant beneficial effect
on success in college chemistry, However, three out
of five similar studies called the beneficial effect
insignificant,

The amount of the 1nf1uencé that high school
chemistry had on success in college chemistry was
found to be extremely variable, This was probably
due to the many possible variations in standards,
content, teaching msthods,,and Procedures among high
schools and also among colleges,

High school chemistry grades for Corvallis High
School students showed a slightly higher correlation ,
with grades in college chemistry than did the high
school total grade point average, Both coefficients
were high enough, .71 and «67, to indicate that in
the case of Corvallis High School students, grade
point averages in high school chemistry and also the
total grade point average in high school would be
valuable, when used with other data (I.Q., Aptitude,
and Interest Tests) from the student's record, in
prediction of success in college chemistry,

The opinions of the great majority of college
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chemistry students who took high school chemistry
indicate that they would recommend chemistry as one
of the high school subjects to be taken by students
planning further work in that field, Their opinions
concerning what should be emphasized are worthy of
study by high school teachers., From the number who
said they were helped in their educational and vo=-
cational planning it could be inferred that pigh
school chemistry does have significance from a
student guidance viewpoint, The majority opinion
was that more work should be required of the high
school science student.

The effect of the study of high school physics on
success In college physics was much less apparent in
this study than was the effect of high school chem-
istry on success in college chemistry, However, high
school physics seemed to show some effect in terms
of the higher percentage of students who completed
one year of college physies., This study and similar
ones indicated a poorer articulation between high
school and college physics than was found between
high school and college chemistry., The writer be-
lieves that two possible explanations for the poor
articulation between high school and college physics
which were given by Adams (1, pp.51-52) are
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reasonable, As ¢ne explanation he mentioned that
while most high school physics texts abound with
practical applications, many college texts use a
more abstract presentation., A wide difference in
teaching methods at the two levels was given as his
second explanation.

Perhaps the poorer articulation between high
school and college physics compared with that be=-
tween high school end college chemistry is due
somewhat, at least, to certain characteristic dif-
ferences between the two science fields, The ex~
treme breadth of the field of pPhysics has produced
texts which are organized with a greater variety of
subject matter than is found in any other science
field., By contrast, chemistry has a greater unity
of subject matter with a much narrower range of
fundamental concepts, principles and mathematicsl
relationships. A smaller number of fundamental
Prineiples and facts are used again and again
throughout the chemistry course, while in physics,
the student cannot spend sufficient time on any one
phase to become even partlally accustomed to its

terminology.
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The opinions of college physics students were not so
positive in regard to the value of high school

physics as were the opinions of college chemistry stu-
dents on the value of high school chemistry. From
the number who said they were helped in their educa=
tional and vocational planning, it could be inferred
that high school physics and chemistry have about the
same significance as an aid to student guidance,

The great number of drop-outs and failures in both
first year college chemistry and physics indicates

the need for more and better guidance for high school
students in their vocational and educational planning.
In the 1952 fall term at Oregon State College, 108
out of 550 first year chemistry students and 43 out
of 268 first year physics students withdrew or failed.
The differences in success in college chemistry and
physics favoring the students with high school traine
ing in the same subjects is not of sufficient sig-
nificance to warrant the teaching of these subjects
in high school on a solely college preparatory basis,
Only & minority of high school science students |
continue further study in college science, For
example, In this study only about one-fourth of the
450 high school graduates traced at Oregon State
College enrolled in college chemistry while only 12%
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of them enrolled in college physiecs.,
The fulfillment of the objectives of science for
general education should, at the same time, provide

the best type of preparation for college science,

Recommendations

High school and college teachers should work together
in revaluating course content, methods, and materials
used in teaching chemistry and physics, Special
consideration should be given to the reorganization
of physics courses so that the quantity of material
to be covered in the course will be commensurate with
the time avallable. The organization of physies
texts, the nature of the material to be included and
omitted should be re-examined cooperatively by high
school and college physics teachers,

All high school teachers and advisors should be made
more aware of the fact that enrollment in secience
courses can help students to discover their interests
and capabilities in science and related fields., It
has long been the conviction of the writer that the
better students should all be encouraged to enroll in
at least one physical science course.

A comprehensive study of student failures in college

science might well be made to determine the most
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common causes of failures, The great number of
withdrawals and failures in first year college chem=
istry and physics courses indicates that more
guldance of high school students 1s needed from the
standpoint of discouraging those who would, from all
indications, do poorly in college science or
engineering,

High school science courses should demand more work
and a higher quality of work from the student, This
majority opinion of college science students who
studied high school science should be brought to the
attention of present and future high school science
students and teachers.,

The objectives of science for general education
should remain as the major teaching objectives of
science.

Schools should feel free to experiment with new
courses of study in science and they should not be
afraid to make appropriate changes in the science
curriculum that seem to be indicated as advisable by

the outcomes of the experiments,
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Questionnaire For First Year
College Chemistry Students

This questionnalre has two objectives: (1) To determine the value,
if any, of high school science to the college student of science; (2) to
gather data that might make possible the improvement of high school sci-
ence courses, The data collected will be treated statistically withcut
reference to individual students or schools.,

Name Class: (Freshman__ )(Scph._ )(Other_ ).

Graduated from High School in 19 .

Major School in college ) Major Department )
College chemistry-course (check one).(I01__ )(104_ )(201_ )(204__).

"What vocation do you plan to follow?

1, Did you take high school chemistry? ; average grade in H.S.Chem.

2. Did you take high school physics? ;s average grade in H.S,Physics

3. Check the mathematics courses which you had in high school, (__Gen.Math.)
(__Algebra)(__ Advanced Algebra)(_ Geometry)(_ Trigonometry).

4, First term grade in General Chemistry in college . o
5. Check the phrase which best describes how you would classify first

year college chemistry as to difficulty. (__very difficult)(__of average
difficulty)(__easy). ' '

6. If you did not take physics in high school, to what degree do you feel
that you were at a disadvantage in first year college chemistry as a
result of not having had high school physics?

(__very much)(__some)(__very little)(__uncertain).

7. IT you did take high school physics, to what degree did it help you
in college chemistry? (_ very much)(__some)(__very little)(__uncertain).

8. If you did not take chemistry in high school, to what degree do you
feel that you were at a disadvantage in first year college chemistry
as a result of not having had high s chool chemistry?

(__very 1ittle)(_ very much)(__some)(__uncertain).

9. If you did take high school chemistry,

(a) how much did it help you in college chemistry? (_ very much)
(__some)(__very 11ttle)(_ _uncertain).

(b) how would you classify high school chemistry as to difficulty?
(_very difficult)(__of average difficulty)(__easy). .

(c) dId 1t help you in planning your college course? ( ves)( ™ no)
(__uncertain). - ik

(d) dTId it help you in deciding upon a vocation? (__vyes)(_no)
(_uncertain).

(e) which of the following phases of high school chemistry helped
you most? (check no more than three). (__vocabulary)(_writing
formulas and equations)( roblem solving)( atomic structure)
(_ use of periodic chnrthP laeboratory work)J({ teacher demon=-

strations )(__learning about uses of chemistry In life).

(f) (Optional) what would you suggest that might be done by the high
school teacher to improve the high school course in chemistry?
(use other side of sheet if more space is needed)
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Questionnaire For First Year
College Physics Students

This questionnaire has two objectives: (1) To determine the

value, 1if any, of high school science to the college student of sci-
ence; (2) To gather data that might make possible the improvement

of high school science courses. The data collected will be treated
statistically without reference to individual students or schools,

Name Class, (Freshman__)(Soph.__)(Other_ ).
Graduated from High School in 19 .
Major School in college Major Department

What vocation do you plan to follow?

1‘
2.

Did you take hicrh school physics? ;s average grade in H,.S,Physics

Did you take high school chemistrvy? ;s averare grade in H.S.Chem,

Check the mathematics courses which you had in high school, (__Gen.ﬁath.)
(__Aleebra)(__Advanced Algebra)(__Geometry)(__Triconometry). -

First term grade in General Fhysics in collepe .
Check the phrase which best describes how you would classify first

year college physics as to difficulty. (__very difficult)(__of average
difficulty)(__easy).

If you did not take chemistry in high school, to what degree do you feel
that you were at a disadvantage in first year college physics as a re-
sult of not having had high school chemistry? (_ very much)(__some)
(__very 1ittle)(__uncertain).

If you did take high school chemistry, to what degree did it help you

in college physics? (__ very much)(__some)(__ very little)(__uncertain).
If you did not take physics in high school, to what degree do you

feel that you were at a disadvantage in first year college physics

as a result of not having had high school physics? (__very much)
(__some)(__very 1little)(__uncertain).

If you did take high school physics, '

(a)
(b)
(c)
(a)
(e)

(r)

how much did it help you in college physics? (__ very much)
(__some)(__very 1little){ uncertain).

how would you classify hich school physics as to difficulty?
(__very difficult)( of average difficulty)( easy).

dId 1t help you in planning your college course? (__yes)(_ no)
(_ _uncertain).

dTId it help you in planning or deciding on a vocation? (__ves)

(_ _no)( uncertain).

which of the following phases of high school physics helped

you most? (check no more than two). ( learning vocabulary)
(__problem solving){ boratory work){_ teacher demonstrations)
(__learning basic principles)(__ learninc about applications

of physics).

(Optional) what would you sugrest that might be done by the

high school teacher to improve the high school course in physics?
(use other side of sheet if more space is needed)




