
HIGH SCHOOL PHYSICAL SCIENCE AS PREPARATION 
FOR COLLEGE SCIENCES 

A THESIS 

OREGON STATE COLLEGE 

In partloi fulfillment of 
the requirements for the 

degree of 

MASTER OF SCIENCE 

June 1954 



APPROVED: 

Professor of /epartnent of Education 

In Charge of Major 

Head of Departmentóf Education 

Chairman of Schoo1raduato Connnittee 

Date thesis is presented Aucust1O, 1953 

T'ped by Regina Long 



ACK!OWLEDG 1MENP 

Grateftii. acknowledgement le expreseed. to 

Profes8or tan1ey L ii11iamson, my advisor, foz his 

o0ux18e1 and. asistanoe in this study. Appreciation 

is expressed. for the asistanoe given by the late 

Dr. Leo Friedman, Professor oÍ Chemistry, Oregon 

state College9 and to Dr. Yred. W. Decker o the 

Oregon State QollegePhysies Department, who aided 

in gatheriiig data for the study. Appreciation is 

further expreesd to Mr, Dallas V. Norton, A8aitant 

Registrar, Oregon $tate College, and to Mr. Ray W. 

aardnan, Principal o Corvallis Righ SeIool, who made 

their school records available. 



CPAPTER 

u 

Iv 

TABLE OF CONTENTS 

Page 

I NTROBUCTION. . . . . . . '. . . . . . i 

Statei,.ent of the Prob1em . , . . . . 2 
Importance of the Problem . . . 3 
Location of the Study . . . . . . . . . 5 
Subjects Employed in the Study, . . . 5 
Procedure of Solution . . . . s 6 

Limitations of the Study. . , . . O 

RELATEDSTUDIES.........,. 10 

Studies in the Field of Chemistry , 10 
Studies in the Field of Physics . . . . 15 
Studies on the Prediction of Success in 

Science . . . . e e e e e e e e s 25 

mT1T%T 
L.LLs L)_U.L/L 4 4 4 e 4 4 4 4 C C C S S C S 

Part I. A Follow-up Study of Corvallis 
High School Graduates Who Studied 
General Chemistry at Orepon State 

C' o ege . . e 4 5 C C C S C e 

Summary and Conclusions of the 
Chemistry Follow-up Study . , . . . 41 

Part II A Follow-up Study of Corval- 
lis High School Graduates Who Studied 
Beginning Physics at Oregon State 
College . . . . . . . . . . . . . . . 43 

Sunmiary and Conclusions of the Physics 
Follow-upStudy.,.,....... 50 

Part III. Questionnaire Study of 
Orezon State College General Chein- 
istryStudents. . . . . . . . . . . 52 

Summary of Chemistry Questionnaire Data 66 
Part IV, Questionnaire Study of Oregon 

State Cc1lee Engineerin Physics 
S tudents. , . . . . . e . 69 

Summary of Physics Questionnaire Data 78 

SUMMARY, CONCLUSIONS, Ai'flD RECOMMENDATIONS 81 

S umrnary C e e e e I e e e s e 4 C 81 
Conclusions..,..,44.., .. 85 
Recommendations . . . . . . . 89 



LIST OP TABLES 

Page 

I DATA COLLECTED QN CORVALLIS HIGH SCHOOL 
GRADUATES WHO HAD STUDIED HIGH SCHOOL 
CHEM IS TRY . . . . . . . . . . 34 

II DATA COLLECTED ON CORVALLIS HIGH SCHOOL 
TJJ[ES rio HAD NOT STUDIED HIGH SCHOOL 

, e e e e e e e e e.. 

III COMPARISON OF STUDENTS WITH ANT) WITHOUT 
HIGH SCHOOL CHtISTPY IN RSPECT TO 

ABILI1rY AS MEASURED BY INTELLIGENCE TESTS 38 

Iv COMPARISON OF STUDENTS WITH AND !ITOUT 
HIGH SCHOOL CHEMISTRY IN RESPECT TO 
ABILITY AS ASURED BY THE QUANTITATIVE 
SECTION OF TEE AMERICAN COUNC IL 
EXAMINATION e 3 

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

e a e a a e e a e e a e 

VI DATA COLLECTED ON CORVALLIS HIGH SCHOOL 
GRADUATES WHO HAD STUDIED HIGH SCHOOL 

PHYSICS e i e e e e e a e e a a e 

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

PHYSICS C I e e e a e e e e e e e 45 

VIII COMPARISON OF STUDENTS WITH AND WITHOUT 
HIGH SCHOOL PHYSICS IN RESPECT TO ABILITY 
AS MSURED BY INTELLIGENCE TESTS e 47 

Ix COMPARISON OF STUDENTS WITH AND WITHOUT 
HIGH SCHOOL PHYSICS IN RESPECT TO ABILITY 
AS MEASURED BY THE QUANTITATIVE SECTION 
OF T AMERICAN COUNCIL EXAMINATION . e 47 

X COMPARISON OF STUDENTS WITH A!D WITHOUT 
HIGH SCHOOL PISICS IN RESPECT TO GRADE 
POINT AVERAGE IN COLLEGE PHYSICS, 49 



LIST OF TABLES (Continued) 

TABLE Page 

XI DATA DESCRIPTIVE CF THE SUBJECTS OF TBE 
COLLFJGE CKMISTRY Q.UESTIONNAIRE STUDY . , 54 

XII FIRST TERM COLLEGE CHEMISTRY GflADES OF 
STUDEiTS WITH HIGH SCHOOL CHEMISTRY . , . 55 

XIII FIRST TERM COLLEGE CHEMISTRY GRADES OF 
STUDENTS WITHOUT HIGH SCHOOL CHEMISTRY. 56 

XIV STUDENT OPINIONS OF THE DEGREE OF IFFI- 
CTXLTY OF COLLEGE CHEMISTRY. . 57 

xv WSPONSES TO Q,UESTION 9(a). HOW ?UCH DID 
HIGH SCHOOL CHEMISTRY HELP YOU IN COLLEGE 
CKMISTRY?. . . . . . . 60 

XVI RESPONSES TO Q.UESTION 9(b). HOW WOULD YOU 
CLASSIFY HIGH SCHOOL CHEMISTRY AS TO 
nTT1T'TTT mY? 

s . . . e a e s C 

XVII RESPONSES TO QtJESTION 9(c), DID THE STUDY 
OF HIGH SCHOOL CI-1EMISTRY ItLP YOU IN 
PLAI'NING YOUR COLLEGE COURSE? . e . e e 62 

XVIII RESPONSES TO Q.UESTION 9(d). DID THE STUDY 
OF HIGH SCHOOL CHEISTRY HELP YOU IN 
DECIDING UPON A VOCATION? . , . . . 62 

XIX RESPONSES TO QUESTION 9(e). WHICH OF THE 
FOLLOWDIG 1HASES OF HIGH SCHOOL CHEMISTRY 
HELPED YOU MOST?. . . . . . . . 63 

xx DATA DESCRIPTIVE OF THE STUDENTS SAMPLED 
BY THE COLLEGE PHYSICS QUESTIONNAIRE. . 69 

XXI FIRST TERM COLLEGE PJffSICS GRADES OF STU- 
DENTS WITH HIGH SCHOOL PHYSICS COMPARED 
WITH THOSE OF STUDENTS WITHOUT HIGH 
SCHOOL PHYSICS. s i e a s a a o 70 

XXII STUDENT OPINIONS OF THE DEGREE OF HELPFUL- 
NESS OF HIGH SCHOOL CHEI'flISTRY TO THE 
STUDY OF COLLEGE PHYS ICS . . . . . 72 



LIST CF TABLEE (Continued) 

TABLE Pago 

XXIII RESPONSES TO QUESTION 9(a). HOW MUCH D 
HIGH SCHOOL PHYSICS HELP YOU IN COLLEGE 
PHYSICS?. . . . . . . . a * . . . . . . 73 

XXIV RESPONSES TO QUF1STION 9fb), HOW WOULD YOU 
ClASSIFY HIGH SCHOOL PHYSICS AS TO 
DIFFICULTY? . . . a a s * a a a a e 74 

XXV RESPONSES TO QUESTION O(o). DID THE STUDY 
OF HIGH SCHOOL PHYSICS HELP YOU IN 
PLANNING YOUR COLLEGE COURSE? . a . a . a 74 

XXVI RESPONSES TO Q.UESTION 9(d). DID THE STUDY 
OF HIGH SCHOOL PHYSICS HELP YOU IN 
DECiDING UPON A VOCATION? . . . . . . . . 75 

XXVII RESPONSES TO QUESTION 9(e), WHICH CF T1 

FOLLOWING PHASES OP HIGH SCHOOL PHYSICS 
HELPED YOU MOST?. . . . . . . a . . . . . 75 



TABLE CF CONTES (Continued) 

BiBLIOGFA?}1Y. . . . . . . . . . . . . . . . 91 

AP PEND LX. A. . . . . . . . . . . . . . . . . 95 

Q- 
L. s s e i s e s '' 



HIGH SCHOCL P1SICAL SCIENCE AS PREPARATION 
FOR COLLEGE SCIENCES 

CBAPTER I 

INTRODUCT ION 

The tradt1ona1 support for pbisics 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 oniy 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 is no 

longer that of co1lere preparation (22, pp.633-47). Re- 

ferring to recent research in the teaching of science, 

Mallinson (26, pp.321-42) stated: 

)!uch of the research has been carried out 
upon the assuiption that the major objectivea 
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 skills of the scientific 
method. 

If the major objectives of science teaching mentioned 

by Mallirison were achieved in the secondary school, would 

that not constitute the best possible preparation of the 

student for further science study in college? A college 
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physics teacher once stated that studente would be better 

prepared for collego physics 1f high school teachers 

would atop teaching physics from a college preparatory 

point of view. This statement Implies that the science 

objectives which are cf greatest value in attaining the 

goals of general education can also be cf value a 

preparation for college science. 

ven though preparation for college science .s no 

longer accepted as a riaor objective of hiph school 

physics or chemistry by most teachere, it is nevertheless 

an important "b*product" which accompanies the attain- 
ment of the major objectives of science In general educa- 

tien; and the degree to which high school chemistry and 

physics affect success in those saiio subjects in college 

is still an important and controversial question. 

Statement of the Problem 

The general problem in this study was to find what 

relationship, if any, existed between success in college 

chemistry and physics and the student's high school 

preparation in these subjects. More specifically, the 

problem resolved itself into the followin parts: 

1. What are the findings of other studies in regard 

to the relationship between success in college 

chemistry and physics and the student's high 



school preparation In these subjects? 

2. What does a local studî of Corvallis High School 

students who enrolled in chemistry and physics 

at Oregon P.tate College show in regard to the ro 

lationship between success In college chemistry 

and physics and the etudent's high school prepara- 

tion In these subjects? 

3. ''hat does a study of Oregon state College begin- 

nInc students in chemistry and physics show in 

rerard to the relationship between success In 

college chrnistry and physics and high school 

preparation in these subjects? 

4. Does the total study give any Indication of what 

might be done to Inprove high schoOl chemistry 

and physics courses so thát they might effectively 

attain the objectives of general education and 

simultaneously provide an effective background 

for further work in college science? 

portance of the Problem 

The effectiveness of hirh school chemistry and phy- 

abs as preparation for these same subjects ifl college has 

lon been a hIghly debstable subject. It Is often as- 

serted that It makes little, If any, difference whether or 

not a student has taken hith school chemistry or physics 
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insofar as his attainment in those same subjects in col- 

lege is 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 íu1dance standpoint. The importance of more adequate 

predictive criteria in regard to a student's probable 

success in college physics or chemIstry was brought out 

by Adams' study (1, p.3) from which the following is 

quoted: 

In a recent year, 290 students registered for 

one of' the beginning physics courses at Louisiana 

state University. Of this group 38 either failed 

on the first semester's work or withdreW during 

this term. Since this course is basic in several 

curricula, this probably means that LLany of these 

38 had to revise their vocational plans during or 

after their sophomore íear. . . . had these 38 
known moro 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 change in vocational plans at 

such a late date. 

At Oregon State College, out of a total of 180 stu- 

dent8 enrolled in the 1052 fall term of freshman engineer- 

ing phrsics, 32 eIther failed or withdrew while another 
35 

received a 1) grade. Seventy-six out cf 324 students en- 

rolled in the fall term of one section cf 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 scholastic record 

and his probable success in college physics and chernistr 

could be established, perhaps much of the waste of the 

student's time and resources mentioned by Adars could be 

avoided throwth proper guidance. 

Location of the Study 

The study was made at Corvallis, Oregon, the loca- 

tion of Oregon State College, an institution of approxi- 

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 hiîh school science pro- 

grani consists of general science, bio1opy, advanced bi- 

oloy, chemistry, physics, and aeronautics. 

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 Oregon Stato College were further traced. 

From the records ofthe Oregon State College Chemistry 
Department, it was found that 118 students out of the 450 

had registered for one or more terms of college general 
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chemistry, (Ch.lOI, 201, or 204). Likewise, the Oregon 

State College Physics flepartment records revealed that 

55 students out of the 450 had registered for one or more 

terms of college general physics or engineering physics, 

In addition to the study of the Corvallis High 

School graduates who attended Oregon State College, a 

questionnaire study was nade involving a sample of 172 

Oregon State College students enrolled in general chemis- 

try and 75 Oregon State College students enrolled in en- 

ginoering 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 hipth schools. It was felt that a study 

including students from a variety of high schools would 

be a valuable upp1ement to the statistical study of Cor- 

valus High School students. Also, the questionnaire 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 
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conclusions were sunmarized and compared. 

2. A statistical study was made of the high school 

arid college retords 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 

school training in those same subjects. The 

abilities of the students as measured by Intel- 

ligence tests and collego entrance tests were also 

taken into consideration In the coniparisons. 

Means and standard deviations were determined for 

each of the compared groups. Coefficients of 

correlation between various aspects of the stu- 

dents high school arid college records were also 

determined. 

3, A questionnaire cIven to Oregon State Collego 

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 sunmiarïzed and analyzed. with the 

purpose of uncoverinp. 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 bave influenced the 

findings in the study: 
I. The statistical study was limited to graduates of 

the Corvallis High School, ld 44-51, inclusive. 
2. The actual number of students involved in the 

study was reduced because of incomplete data, 
either at the high school or college level. 

3, No attempt was made, because of the size of the 
group, to segregate the students on the basis of 
sections in Chemistry (Oh. 10?, 201 and 204) and 

in Physics (eng, physics 101 and generai phys- 

les 201). 

4. The questionnaire study was limited to samples of 

Oregon State College students who were enrolled 
In generai chemistry or engineering. physics 

during the latter part of the 1953 winter term. 

Th 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 

whc were no longer enrolled in physics or 

chemistry 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 

give the questionnaire to them. 
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CAPTER II 

RELATED STUDIES 

Investigation of similar studios revealed a variety 

of results and conclusions. However, practically all of 

the studies Cud agree in one respect. Ail but one of the 

studies investigated showed sorne difference in achieve- 

ment in college chemistry and physics in favor of those 

students who bad 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 studies pertaining 

to the effect of high school chemistry on success in col- 

lege chemistry are grouped separately from those pertain- 

ing to }ys1cs. A third group of studies pertaining to 

prediction of success in college science is found in the 

latter part of the chapter. The chemistry and physics 

studies are listed chronologically. 

Studies in the Field of Chemistry 

In the field of chemistry, one of the earliest 

studies noted was the one conducted by Powers (27, pp.53- 

61) at Columbia University in 1924. 11e 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 concluded: 

uch of the instructional effort in high 
school chemistry is misspent since the tests 
show that those abilities, the accomplishment 
of which is set as the objectives of instruo- 
tion, are, even to the meagre extent to which 
they are mastered, once acquired, rapidly for- 
gotten. 

It might be noted that a difference was found in ability 

to do the tests in favor of the students with hith school 

chomistry, but Powers did not consider it significant. 

Wakehani (34, pp.739-40) niade two studies of the of- 

feet of high school cbeniistry on success in college 

chemistry. Both studies were made in Colorado. In his 

first study, published in 1930, he concluded that there 

was very little difference, actually less than cne per 

cent, between the college generai chemistry grades of 

students who had taken high school chemistry and those 

who had not. In his second study published in 1935, Wake 

ham found that the grades of college general chemistry 

students who had studied high school chemistry averaged 

12% hiìer 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, Wakeharn 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 period 1930 to 1933, over four-fifths 

had taken high school chemistry. 

In his second study, Wakeharn (34, p,740) stated that 

a student who had 

chance of passing 

who had not taken 

"fifty-fifty" cha: 

Wakeham also 

taken high school chemistry had an 85 

college chemistry, while the student 

high school chemistry had barely a 

ice. 

studied the effect of other factors be- 

sides hi!h school chemistry achievement in college 

chemistry. Por a comparison of the effects of these 

various factors, the writer deemed it worth while to in- 

clude ti ollowiug table from Wakeharn's second study: 

SECOND STUDY (WAIOEII&M) - 

Average Grados 
in General 
College 

Number of Students in each group Chemistry in 

All (2,026) in a five-iear period 77.0 
1,681 who had taken high school chenistry 78.9 
345 who had not taken high school chemistry 66.9 
1,615 who had taken high school physics 77.8 
411 who had not taken 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 1nterest1n. to note from Wakehams 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 Teacher's College at Kearney, Nebraska, 

over a five-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 .607 between intelligence and collego 
chemistry grades. Foster concluded that high school 
chemistry does have some effect ori success in college 
chemistry. This is a logical conclusion since he found 
a higher correlation between high school and college 

chemistry grades than b.twe.n intelligence and college 

chemistry grades. 

The most 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 
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students into quartiles based on the f ormula: 

2 x H.S. percentile rank 4 A,C,. percentile rank 
3 

This formula combines two success factors, habits of 

study and scholastic aptitude, with double weight on 

past achievement. 

When the grades in college general chemistry 

achieved by students with and without high school 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 studied chein- 

istry in high school maintained an advantage of 0.83% in 

college chemistry. Hoff stated 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 5O chance of 
achieving the same grade in college chemistry 
that he received in high school chemistry. 

Hoffs study is unique among the chemistry studies 
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In that it is the only one that endeavored to offset the 

effect of variation In student ability in the comparison 

of the college achievement of students with and without 

high school chemistry. 

In summarizing the results of the f ive 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 called the difference in achievement In college 

chemistry significant, while three said it was insignifi- 

cant. 

Studies in the Field of Physics 

In the field of physics, the earliest 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 wore en- 

rolled in general physics at the University of Illinois 
durlm', 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 

physics. From the college records be obtained the col- 

lege grades In physics for the entire group. His general 
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conclusions were that high school physics was of no bene- 

fit to those students whose records were examined at that 
tixrie 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. 
Coliney's study was the only one noted which found no dif- 

Lorence in college physics achievement between those 

students who had studied high school physics and those 

who had not, The results of this study are all the more 

intorestin . 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 function 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 
tates. A tabulation of the results of Fo1eys survey 

is shown on the following papo. 

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

schools showed an advantage in collego physics grades in 



favor of those students who had studied h1h school phys- 
ics. This Illustrates the point that a s1nç1e study de- 

pendent on a small samp11ng of students can lead to cori- 

cluslons which conflict with those obtained from a larger 

number of studios arid a largor sampling, 

SURVEY OF PHYSICS GRADES (FOLEY) 

Students with Studezits wIthout 
H. S. physics H. S. physics 

Col. }hys. Col, rhys. 
Institution No, Grade % No. Grade 

Central Normal Coller,e 4 87 7 85.1 
DePaw University 21 86.5 7 83.2 
Earlhani College 14 80 8 78 
Indiana University 235 71.9 66 67.6 
Rose Polytechnic 

Institute 65 80,1 21 76.3 
Indiana State Normal 
School 17 82.5 4 88.5 

Valparaiso UniversIty 10 73.5 1 67.5 
Wabash College 26 70.7 5 70 

(Weighted Average) 392 77.7 119 72.6 

o1ey 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 again favored the group with 

high school physics does have some significance. 

In a somewhat 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 physics. 

He concluded that high school physics had just as much 



effect on the final college physics grado as did prepara- 

tion in high school mathematics. Ham concluded: 

The coniraon statement that high school phys- 
les has no value for those taking college physics 
is therefore not conílrmed. 

A study by Foster (15, pp.743-46) was mentioned 

under related studies in chemistry. His study published 

in 1938 also involved ''enera1 physics students at 

Nebraska Stato Teacher's College of Kearney, Nebraska, 

and covered a period of five years. P1ie high schools ifl 

eluded 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 coefficients involving 

collego general physics, high school physics, intelli- 

genco and high school mathematics. The followlri' statis- 

tics surararize Foster's results: 
STUDY (F:STER) 

Coefficient 
of Probable 

Zero Order Correlations Correlation Error 

General Physics--Intelligence .77 .038 
11era1 Physics--H.S. Physics .74 .034 
General Phys.les--H.S. Algöbra .69 .040 
General Physics--U.S. Geometry .66 .043 
Hig . h School Physics--Intelligence .34 .096 
High School Physlcs--H.S. Math. .66 .034 
High School Mathematics--intelllgence .49 .048 
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CORRELATION STUDY (FOSTER )--Contiriued 

C oef f le lent Partial Correlations of First Order of Correlation 
Genera1 Physlcs--H.S. Physics, eliriinat1n 

Intelligence (Intelligence held constant) .79 
General Physics--H.S. Mathematics, 

eliminating. Intelligence .62 
General Physics--Intelligence, wIth 

H.S. Physics eliminated .81 
High School Physcs--Genoral Pbsics, with 

H.S. Mathematics eliminated .53 
General Physics--Intelligence, wIth 

11.3. Mathematics elimInated .61 
High School Phys los--Intelligence, with 

11.5. Mathematics eliminated 46 

Second Order Correlatlori3 

General Physics--H.S. Physics, with all other 
factors eliminated .70 

General Physics--Intelligence, with all other 
. factors eliminated .77 

General Physics--H.S. Mathematics, with all other factors elIminated .13 

The following is Foster's interpretation of his statis- 
tics: 

In Interpreting these results, lt must be 
kept in mind that the partial correlations give 
the most accurate picture of the situation, 
when the factor or factors partlaled 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. 
......ir 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 oartlaled out, 
wo 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 make, thon, the following inter- 
pretations from our data: 

1. The influence of high school physics ori 
success in college physics seems to be 
high. 

2. The influence of nativo intelligence 
seems to be still higher. 

3. But the influence of high school mathe- 
rnatics seems to be negligible. 

The zero order coefficient of correlation between 

high school and college physics grades obtained by Foster 

seems quite high compared to the coefficient of .324 ob 

tamed by Adams Cl, 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 140. 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 fiudyes study. Rudy explained 

that the first year physics course titles at West 'fir- 

gina University differed somewhat from the usually ac- 

cepted course titles. Introductory physics at eet 

Virginia University corresponds to general physics at 

most colleges while the course that Is commonly known as 

engineering physics is called general physics at West 

VIrginia. In all the following tables quoted from Rudy's 

studies, letter grades were translated into numerical 

values as follows: A=5, B=4, C3, D.2, and F1. The 

table on the following page shows a comparison of the 
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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 school physics: 

COMPARISON OF MARKS IN INTRODUCTORY PRYSICS (RUDY) 

Students with 
Training In 

U.S. Physics 

Number of Students in Each 
Group the First Semester 406 

First Semester Mean 3.638 

Standard Deviation 1.019 
Standard Error of Each Man 0.0505 

Number of Students In Each 
Group the Second Semester 359 

Second Semester Mean 3.779 
Standard Deviation 1.025 
Standard Error of Each Mean 0,0540 

Students without 
TrainInç In 
Hes. Physics 

562 
3 363 
1 069 
o .0450 

481 
z t. 
1.082 
0.0493 

Further analysis of Rudy's data gives a low 

standard error of the difference between the two means In 

each case and a high critical 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 a 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 



physics. 

COMPARISON OF MARKS IN GENERAL PHYSICS (RUDY) 

Students with 
training in 

1-1.3. Physics 

Number of Students in Each 
Group the First Semester 274 

First Semester Moan 2.774 
Standard Deviation 1.006 
Standard Error of ach Mean 0.0607 

Number of Students in Each 
Group the Second Semester 

Second Semester Moan 
Standard Deviation 
Standard Error of Each Mean 

245 
2.730 
1.077 
0.0638 
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Students with 
no training in 
U.S. Physics 

210 
2.414 
1.084 
0.0748 

173 
2 531 

I 151 
0.0875 

In the table just piven it is 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 physics, there was a rise in mean grade for the 

group with no training in high school physics. This 

shows that the advantafo held by students with high 

school physics became less marked during the second se- 

mester of college physics. 

The following conclusions and recommendations a-re 

quoted from Rudy's study: 

From this study it was round that as f ar 
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 wrk is greater than the difference 
between the means for the second semester's 
work, the advantageheld by the student with 
high school physicsbeoonies less significant 
during the second seniéster......the writer 
feels justified in recommending that high 
school physics be taken by pupils who plan to 
take phyzics in college, This does not mean 
that hirh school physics snould be strit1y 
college preparatory. It is the belief or the 
writer that the high school physics 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. 
........a course in high school physics should 
not only help prepare the pupil for college 
physics, but should be practical enough to 
appeal to pupils who are not poing to enter 
collego, 

In view of the large nwnber of cases employed in 

Rudy's study, it would seem ju5tifiable to place con- 

siderable confidence in his results and conclusions. 

The final and most recent study noted in the field 

or physics was completed by Adams (1, pp.1-100) in 1950. 

Ho made a study of 87? general physics students enrolled 

at Louisiana State University during the years 1947 to 

1950 inclusive. The table ori the following page gives a 

comparison of mean year marks which were determined ac- 

cording to the following scalo: Two semesters of A were 

assigned a year mark of 8, two semesters of B a year mark 

of 6, two semesters of C year mark of 4, two semesters 

of D a year mark of 2 and F was assigned a year mark of 

zero. 



The following table sunrnarizes Adams' findings: 

COMPARISON OF COLLEGE PHYSICS MARKS (ADAMS) 

With High School Physics 

Without High School Physics 

24 

Number of oan Year 
Students Mark Sigma 

367 4.856 1.81 

509 4.758 1.73 

Adams did not consider the difference in achievement 
in collego physics between the students with and without 

hicth school physics significant, 

Adams also worked out the coefficients of carrela- 

tion between collego physics marks and various phases of 

the high school records. The following table summarizes 

his findings: 

CORRELATION STUDY (ADAMS) 

Coefficient 
Item from High Îxmber of of Probable 
School Record Students Correlation Error 

Physics 367 .324 .032 
ank in class 518 .306 .027 

Algebra II 506 .290 .028 Math. Average 655 .279 .041 Chemistry 498 .263 .037 
Senior English 622 .24? .037 
English Average 659 .271 .025 
Science Average 607 .204 .026 

The coefficient of correlation between high school 

and college physics obtained by Adams seems quite low 

compared with other studies, Notice that high school 

mathematics has a lower coefficient of correlation with 
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college physics than does high school physics. This 

finding agrees with Foster's (15, pp.743-46) results. 

In summarizing the results of the six related 

studies pertaining to the effect of high school physics 

an success In coI1ee physics, the writer believes lt Is 

significant that five out of six studies showed a dif- 
ference In achievenent in college physics in favor of 

the students who studied high 8c:OO1 physics. Two of 

the investigators called the difference In achievement 

in college physics significant while two said lt was In- 

signIficant. Two others did not express a definite 

opinion as to the significance of their results. 

Studies on the Prediction of Success in Science 

The nuniber 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 pre- 

vented throuh guidance if more were known about the 

relationship between tha available Information about the 

student and his probable success In college science. The 

final group of studies discussed briefly below are 

chiefly concerned with the problem of predictIon of suc- 

cess In college science. 

In his endeavor to determine what information from 



a student's record would serve a the best criterion of 

the student's success in college science, Gilkey (17, 

pp.576-88) worked out a number of correlation coeff i- 

dents. He found an oxtremely low coefficient of corre- 

lation, .15, between high school and collego marks in 

science. Gilkey reached the conclusion: 

If some type of achievement test could be 
devised which would measure persistence, of- 
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 Gilkey'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 purpose of comparison the complete 

list of correlation coefficIents is quoted: 

High Schoo]. G.P.A. and English in Collego .59 
High School G.P.A. and College Lab, Science .63 

High School G.P.A. and College Mathematics .48 
High School G.P,A. and College Language .53 
High School G.P.A. and College G.P.A. .65 
Intelligence Tests and College G.P.A. .44 to .6 
11.5. Laboratory Science and College G.P.A. .52 

From the findings of Edds and McCall It appears that 

the student's high school grade point average stands 

among the best predictive criteria cf his college marks 

in science. This is further substantiated by Smith (32, 

pp.167-76) who found that correlations between scores on 



aptitude tests arid eo1Iee grades usu11y run batwen .40 

and .55, Lauer and Evans (5, pp.159-60) found that high 

school grade point &verags was slightly euperlor to in- 

telligence test records for prediction of first quarter 

college grades. This also agrees with the findings of 

Mds and ?1cCa11. 

The renaining studies do not have a direct bearing 

Qn prediction of success in college science alone but are 

of interest troni the standpoint of comparison with the 

previous studies. 

Two studies published only a year apart, one by 

Douglas arid Michaelson (8, pp.615-19) and the other by 

Schmitz (31, pp.465-73), arree that high school grade 

point average makes the best criterion of success in col- 

lege. Schmitz also found that the American Council on 

Education Psychological Examination ranked second to high 

school grade point average as a criterion of college suc 

ceag. The coefficient of correlation of high school to 

college grade point average was .644 while the coefficient 

cf corlation of the American Council Psychological 

Ex&mination to college grado point average was .583. 

Emmo (11, pp.263-6?) 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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Fergu9on's (12, pp.566-68) fIndings disagreed with 

thoae of the majority of investigators. He found a low 

coefficient of eormlation, .30, between high school arid 

college grados. Ho also found that entrance examina- 

tioris, either pscholoica1 or academic, had a coeffi- 

dent of correlation of .50 to .55 with xades in college 

and therefore were a better criterion for predicting col- 

loge success, 

The dIsagreement in values of coefficients 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 coefficients have 

an meaning. Perhaps a study by Drossel (9, pp.612-17) 

can explain how such a variation might be caused. His 

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. 



As an illustration, Treaso1 eompared the high school and 

college average grade ranks of 15 ?iøh1gan high schools 

represented below by letters: 

Rank on Basis of 
Rank on Basis of Fall Term Average at 

High School T1h school Average ?ichiRan State Col1ee 

I i io 
M 2 14 
N 3 4 
L 4 2 
G 5 8 

6 3 
K 7 9 
F 8 6 

B O 1 
E 10 13 
H li i 
O 12 12 

13 11 
A 14 7 
0 15 8 

of the studies noted indicate that high school grade 

point average is the best single eriterion for prediction 

of success in college science. Scores on the American 

Council of Education Ps,rchological Examination ranked be- 

low high school grade point average as a predictive 
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criterion. 

It was noted a10 that most of the writers recom- 

mended a multiple prediction formula based on the stu- 

dent's high school grade point average, intelligence test 

scores, aptitude test scores, and any other evidences of 

student ability and drive. It seems logical that it 

would be safer to depend upon several factors in esti- 

mating future scholastic sucesos, rather than to depend 

on a single factor euch as I.. or a college entrance 

test percentile. 



TEIE STUDY 

students In college does not often present Itself to a 

teacher of science. Under most circumstances, the time 

and means for making a follow-up study are not available. 

Here, in Corvallis, where the majority of the high school 

students taking further education attend Oregon State 

College, the opportunity to make such a study presented 

Itseir, Utilizing the high school and college records, 

the writer was able to obtain the data tor his two 

tollowup studies. With the cooperation of thé Oregon 

State Collego science departments, it was also possible 

to broaden the scope of the investigation beyond the 

writerts own group of students by means ot e. question- 

maire distributed tó first-year college science students. 

The follow-up and the questionnaire studies will be 

considered in this chapter in the following order: 

1. The follow-up study of Corvallis High School 

chemistry students. 

2, The follow-up study of Corvallis High School 

physics students. 

3. The questionnaire study of Oregon State College 



beginning chemistry students. 

4. The questionnaire study of Oregon State College 

becinnint physics students. 

P 

Corvall! 

The records of 450 Corvallis High School graduates 

were traced at Oregon State Collego. Of this number, 118 

were found to have been registered for one or more terms 

of enera1 chemistry. For these 118 students, high 

school and college grades in chemistry, intelligence test 

score3, and high school grade point averages were secured 

from hIgh school cumulative record cards and college 

chemistry department grade records. The docile ratings 

on the American Council on Education Psychological 

Examination were available from the Oregon State Collego. 

Registrar's Office for 97 of the 118 students. The intel- 

ligence quotients li8ted on the high school cumulativo 

record cards had been determined by either the Henmon- 

Nelson or 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 wore tabulated in Tables I and II 
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found on the following pages. Students with and without 

high school chemistry were rrouped 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. y Inspection of 

Table I, a considerable correlation can be noticed be- 

tween college chemistry and high school chemistry grade 

point averages, and also between college 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- 

lego chemistry and high school total grade point 

averages it was .67. 

Before comparing the achievement in college ehem- 

Istry of the students with and without high school ehem- 

istrr, it was considored advisable to compare the 

abilities of the two sample groups. Table III shows the 

comparison of the two groups with respect to the mean 

I.. 
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T&BL I 

DATA COLLECTED ON CORVALLIS HIGH SCHOOL GRADUATES 

WHO HAD STUDIED HIGH SCHOOL CHEMISTRY 

Decile High 
College Rating on School High 

student Chemistry q-Section Chemistry School I.. 

Number G.P.A. A.C.. GIPSA. G,P.A. Hating 

i 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 3.37 125 

5 . 

4.0 9 4,0 3,92 133 

6 4.0 10 4.0 3.75 124 

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 3.5 3.68 125 

11 4.0 9 3.0 3.13 116 

12 3.7 6 4.0 114 

13 3.7 3 4.0 3.64 127 

14 3.7 6 3.5 2.96 109 

15 3.7 10 4.0 3,62 124 

16 3.7 10 4.0 3.50 150 

17 3.3 6 4.0 3.44 110 

18 3.3 4 4.0 3.06 112 

19 3.3 - 4.0 2.30 11]. 

20 3.3 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 33 8 $.0 3.36 108 

24 3.3 5 3.0 2.55 130 

25 3.0 10 4.0 3.59 120 

26 3.0 6 3.0 3.15 125 

27 3.0 - 3.0 3.10 120 

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 3.26 115 

32 3.0 3 2.0 3.06 107 

33 3.0 10 4,0 3.52 119 

34 3.0 4 3.0 3.80 125 

35 3.0 10 3.0 3.57 130 



TABLE I CContiriued) 

Dec ile High 
College Eating on School High 

Student Chemistry Q.-Section Chemistry School I.. 
Number G.PIA. A.C.E. G,.A, G.P,A. Rating 

36 3.0 6 2.5 3.26 115 
37 2.7 7 4.0 3.88 143 
38 2.7 9 

. 3.0 3.20 130 
3: 2.7 10 3.0 2.94 116 
40 2.7 7 3.0 3,61 124 
41 2.7 2 3.0 3q39 110 
42 2,7 9 2.0 3.62 108 
43 2,7 - 2.5 - 115 
44 2.7 6 1,5 2.95 120 
45 2.5k* S 4.0 3,6]. 136 
46 2.5** - 3.0 2.59 115 
47 2.5* - 2.0 2.87 125 
48 2.3 9 3.0 3.38 17 
4 2.3 10 3.0 3.24 151 
50 2.3 7 3,0 2.88 100 
51 2.3 8 20 - 137 
52 2,3 8 2.0 2.50 113 
53 2.3 7 2.0 2.94 132 
54 2.3 - 2.0 3.39 127 
55 2.3 6 3,0 3.79 120 
56 2,3 6 1.0 2.30 105 
57 2.3 2 1.0 2.74 110 
58 2.0 3 3.0 2.30 109 
59 2.0 3 3.0 3.03 110 
60 2.0 3 3.0 2.48 111 
61 2.0 6 2.0 2.60 130 
62 2.0 7 2.0 2.18 117 
63 2.0 6 2.0 3.27 109 
64 2.0 8 2,5 3.08 123 
65 2.0** 6 3.0 3.57 108 
66 2,0** ß 3.0 2.41 103 
67 2.0* 10 2.0 2.36 128 
68 2.0** 5 2,0 2.08 115 
69 2.0** 7 2.0 2.56 115 
70 2.0* 9 2.0 2,06 102 
71 2.0 5 0,5 2.25 104 
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 (Continuod) 

teci1e 
College Rating on School High 

Student Chemistry Q-Section Chemistry School I.Q. 
Number G.P.A. A.C,. G.P.A. G.P,A. Rating 

75 1.5** 9 2.0 2.33 120 
76 1,5** 2 2.0 2.22 106 
77 1.3 5 2.0 2.78 iie 
78 1.3 10 2.0 2.63 125 
79 1.3 6 2.0 2.25 102 
80 1.0* - 2.0 2.40 93 
81 1.0- 7 1.5 1.E3S 105 
82 1.O** 9 1.0 2.69 136 
83 1.0 7 1.5 2,21 102 
84 0 - 2.0 2.40 122 

* Completed one quarter only 
** Completed two quarter9 only 
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TABLE II 

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

College Decii Rating 
Student Chemistry Q-Section High School I.Q. 
Number C.P.A. A.C.E. G.F.A. Rating 

I 4.0 10 4,00 141 
2 3.7 7 3,96 118 
3 3.3 10 2.34 112 
4 31,3 - 3.50 132 
5 3.3 10 3.72 135 
6 3.3 6 3.30 117 
7 3.3 10 3.75 127 
S 2.7 7 2.30 119 
9 2.7 7 3.87 115 

10 2.7 3 3.70 110 U 2,3 5 2.96 110 
12 2,3 10 3.62 120 
13 2.3 - 2,80 120 
14 2.0 - 2.89 132 
15 2.0 7 1.80 122 
16 2.0 - 2,50 96 

2.0** 10 3.48 
is 2.0* 5 333 139 
19 2.0* 9 3.30 130 
20 2.0* 9 2,88 120 
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 
25 1.O** 3 2.70 110 
2 1.0* 5 2.26 102 
27 1.0* 1 2.55 106 
28 1.0* - 2.10 118 
29 1.0** - 2.10 95 
30 - 2.17 105 
31 5 2.00 118 
32 0* - 1.47 85 
33 0* - 2.00 95 
34 0* - 3.33 109 

* Completed one quarter on1 
** Completed two quarters only 



COZPARISON OF STcJDENTS WITH ANT) WIThOUT 
HIGH SCHOOL CHMISTBY IN RESPECT TO ABILITY 

AS ASUFED BY INTELLIGENCE TESTS 

Students with Students without 
H.S. Chemistry H.. Chemistry 

Number of cases 84 34 

Mean I.Q, 118.5 115.4 

Standard Deviation 11.7 13.0 

Table Iii indicates that the sample of the group 

with high school chemistry did show a slight superiority 

in intelligence. Translated Into 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- 

tivo thinking was desired, the next comparison was based 

on the docile standings in the quantitative section of 

the American Council ori 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 TO ABILITY 

AS MEASURED BY THE QUANTITATIVE SECTION 
OF TEE AMERICAN COUNCIL EXAMINATION 

Students with Students without 
H.S, Chemistry U.S. Chemistry 

Number of cases 74 23 

Mean A.C.E. Decile 
on Q. Section 7.]. 7.0 

Standard Deviation 2.44 2.62 

According to the comparisons just completed, the 

samj10 of students with high school chemistry showed 

only s1iht superiority in intelligence and mathematical 

ability over the sample of studente who had not studied 

high school chemistrj. 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. 

Table V shows that the sample of students with high 

school chemistry held an advanta ,e of 0.7 in mean grade 

point average in college chemistry over the sample of 

students without high school chemistry. Translated into 

percentage, the mean college chemistry grade point 

average of the students with high school chemistry was 



more than 30% hIgher than the moan college chemistry 

grade peint avera;o of the students without high school 

chemistry. 

TABLE V 

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

Students with Students without 
H.S. Chemistry H.S. Chemistry 

Number of cases 84 34 

Mean College Chemistry 
Grado Point Average 2.63 1.93 

Standard Deviation 0.67 0.78 
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Suimary and Conclusions of the Chemistry PollowMip Study 

The sample of Corvallis High 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.C., 1.5% in mean docile on the Q. section 

of the A.C,E. test, and 30% in mean college chemistr'y 

grade point average. This would indicate that, while the 

two groups were practically equivalent in ability, there 

was a considerable dIfference In their college chemistry 

grade point averages. Insofar as this sample was con- 

cerned., high school chemistry did seem to have a very 

sirnificant effect on grados 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 one teacher's iiethods and techniques of instruction 

were measured, and possibly the students were a more 

select group. The greatest difference in college cheni- 

istry prades for students with and without high school 

chemistry noted in the related studies was a l2 differ- 

once 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 



who entered co11og and who ha itud1ed high school diem- 

istry completed three terms of college chemistry while 

only 56% of the student8 wIthout hiph school chemistry 

completed the trree terms. (34, p.740) second 

study found that 85% of the students with high school 

&iemlstry completed the first year of college chemistry 

comparo. with 50% of the students without high school 

ehem is try. 

A study of the correlation of the high school 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 a sub- 

stantial correlation and it compares quitewell with the 

coefficient of .63 found by Fo8ter (15, pp.743-6). The 

coefficient of correlation between high school grade 

point average and college chemistry grade point average 

was .67 for Corvallis High School students. 
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Part II. A Follow-up Study of 

Corvallis High School Graduates Who Studied 

Bezinninc Ph'vslcs et Oreon State Colleze 

Fifty-five of the 450 Corvallis High School 
students 

whose records were traced at Oregon State College 
were 

found to have been registered for one or moro 
terms of 

beginning physics. For these 55 students, high school 

arid college grades in physics, intelligence test scores, 

and high school grade point averages were secured 
from 

hi h school cumulative record cards and ocilege 
physics 

department grade records. The test decilos on the 

American Council on Education Psychological Examination 

were available from the Oregon State College Begistrar'a 

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 Heninon- 

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 wore grouped separately 
in 

Tables VI and VII respectively. Within each grouping, 
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TABLE VI 

DATA COLLECTED QN CORVALLIS HIGH SCHOOL GRADUATES WHO HAD STUDIED HIGH SCHOOL PHYSICS 

recile H1h 
Co11ee Rating on School High Student Physics Q-Section Phys.ca School I.Q. Number G.i .A. ASC.E. G.F.A. G.P.A. Rating 

i 4.0 10 4.0 3.82 138 2 40 10 4.0 3.87 125 3 4.0 10 3.0 3.59 120 4 3,7 8 4,0 3,24 118 5 35** 9 3.0 3.13 116 6 3.3 10 4.0 3.52 119 7 3.0 10 3.0 3.72 135 8 3.0 10 4.0 3.50 150 3,0 6 4.0 2.96 109 10 2.7 - 4.0 2.90 106 11 2.5** 2 4.0 2.74 110 12 2.3 10 3,5 3.79 132 13 2.3 t 4.0 3.26 115 14 2.3 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 3.15 126 18 2.0 - 2.0 3.00 105 19 2.0 6 3.0 3.43 122 20 2.0 - 3.0 2.77 120 21 2.0 6 2,0 2,30 105 22 2.0 2 3.0 2.70 109 23 2.O* 3 3 2.30 109 24 2.0* 7 3.0 2.50 123 25 2.0* 7 2,5 3.07 127 26 2.0* - 2.0 2.10 95 27 1.7 - 4.0 2.30 111 28 1.7 7 3.0 3.88 143 2 1.7 7 4.0 2.22 106 30 1.7 - 3.0 2.45 9]. 31 1,5** lo 2.0 2.36 12a 32 1.5** - 2.0 2.45 133 33 1.O- 6 2.0 2.60 130 34 1.0* 9 2.0 2.20 96 35 1.O** 7 20 2.56 115 36 Q5** 9 3.5 2.87 143 37 0 7 2.0 2,30 109 38 0 3 2.0 2.40 102 * Completed one quarter only ** Completed two quarters only 
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TABLE VIT 

DATA COLLECTEI ON CCRVALLIS HIGH SCHOOL GRADUATES WHO HAD NOT STUDIED HIGH 3CHC'OL PHYSICS 

College Decile Rating 
Student ?hysics Q-Section High School I.Q. Number G.P.A. A.C.E. G.P.A. Rating 

i 4.0 5 2.55 130 

2 3.3 - 1.81 111 

3 3.0* 10 2.34 112 

4 3,0* 5 3.66 12 

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 

s 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 

15 1.0* 10 3.57 130 

16 1.0* - 1,55 102 

17 .0- - 2.67 119 
* Completed one quarter only 
*-Conip1eted two quarters only 
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the order cf I1stin ... of the students was determined by 

college phy!cs grade point averare. Inspection of 

Table VI gives some indication of the correlation be- 

tweon the various faetors listed. The coefficient of 

correlation between college and hih school physics 

grade point averages was .56, and between college physics 

and high school total grade point averages, it was .54. 

Before comparing the achievement in college physics 

of theCorvallis High school students with and without 

high school physics, it was considered advisable to coz- 

pare the abilities of the two sample groups. Tables 

VIII and IX show comparisons of the two groups with 

respect to mean I.Q.'s and mean deelles on the quanti- 

tative section of the A,C., test. The section of the 

A.C.. test was used because a comparison of abilities 

in quantitative thinking was considered desirable. 

Table VIII shows a slight difference in mean I.Q. 

of 3.64 in favor of the sample of s tudents without high 

school physics, Translated into percentage, the mean 

I.. of the group without high school physics was very 

nearly 3% higher than the mean I.. 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..'s for the group with high 

school physics. The mean I.(,.'s indicate that both 
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samples are above average in intelligence. 

TABLE VIII 

COMPARISON OF STUDENTS WITH AND WIThOUT 
HIGH SCHOOL PHYSICS IN RESPECT TO 

ABILITY AS MEASUHET' PY INTELLIGENCE TESTS 

Students with Students without 
11.5. Physics 11.5. Physics 

Number 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 
HIGH SCHOOL PHYSICS IN RESPECT TO 

ABILITY AS MEASURED BY THE Q1JANTITATIV SECTiON 
OF THE AMERICAN COUNCIL EXAMINATION 

Students with Students without 
_H.S. Physics 1T..S. Physics 

Number of cases 29 12 

Mean A.C.E. Peche 
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 

hhgh school physics. Translated into percentage, the 
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mean A.C.E. docile on the Q. section for the group with- 

out high school physics was more than 5. higher than the 

mean docile for the group with high school physics. 

According to the comparisons Just completed, the 

sample of students without high school physics showed 

onl?J s1iht superiority in intelligence and in mathe- 

rnatical ability over the sample or students who had 

studied high school physics. In addition, the sample 

of students wIth highschool physics showed a slightly 

greater variation from the mean in both intelligence 

test scores nd A.C.T. decile standings than did the 

sempie without high school physics. However, the dif- 

ferences in ehilities between the two groups are not 

large enough to be siQnificant. 

The same two samples of Corvallis High School stu- 

dents are next compared with respect to college physics 

grade point average, 

Table X shows that the sample of studónts without 

high school ph sics held an advantae of 0.1 in mean 

grade point average in college physics over the students 

with high school physics. Translated into peroentae, 

the mean college physics grade point average of the stu- 

dents rjthout high school physics was over 4% higher 

than the mean college physics grade point average cf the 

students with high school physics. The por cent of 
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difference in college physics rade point average 

parallels, almost exactly, the per cent of dIfference 

In the measured abilities of the two groups. 

m 

COMPAIIISON CF STUDENTS WITH AND WITHOUT 
HIGH SCHOOL PHYSICS IN RESPECT TO 

GAD.E POINT AVE1AG IN COLLEGE PHYSICS 

Students with Students wIthout 
H.S. Physies 11.5. Physics 

Number of cases 33 17 

I1ean College Physics 
Grade Point Average 2.14 2.24 

Standard DeviatIon 0.76 0.76 
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Sun,rrary and Conclusions of the Physics Follow-up study 

The sample of students without high school physics 

showed an advantage over the sanple with hith school 

physics to the extent of 3 in mean I.., 5% in mean 

decile on the Q section of the A.C.E. test, and 4% in 

mean college physics ráôe point average. Those small 

differences indicate that the two groups wore practi- 

cally equivalent inability and, insofar as this small 

sarple is concerned, high school physics did not seem to 

have any noticeable effect on grades in college physics. 

The differences in co11ee physics grades for those stu- 
dents with and without h1h school physics noted In the 

related studIes ran.ed 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 physics 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 

hi,h school physics completed three terms of co11ee 

physics. 

A study of the correlation of the hirh school and 
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collego physics grados of those Corvallis High School 

students who completed one year of college physics gave 

a correlation coefficient of .56. This value lies be- 

tween the coefficient of correlation of .74 found by 

Foster (15, pp.743-46) and .324 obtained by Adams (1, 

p.50). The coefficient of correlation between high 

school total grade point average and college physics 

grace point average was .54 for Corvallis High School 

students, 
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Part Iii, Q.uestlonnalre Studs of Oregon tato Colle 

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 lir1ted to Corvallis High School students. In 

addition, since student reactions to questions pertain- 

in, to the study were desired, a questionnaire was con- 

sidered the most practical device by nieans of which 

these student reactions could be obtained. 

Two objectives of the questionnaire were stated at 

the top of each questionnaire, They were: 

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

science to the college ¿tudent of science. 

2. To gather data that might make possible the im- 

provement of high school science courses. 

It was 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 ehem- 

istry questionnaire was piven to a sample of 172 

general chemistry students during the latter part of the 

winter term of 1953. Eighty-one students of the sample 
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wore enrolled in Chm1stry 102, a course Including atti- 

dents majoring In miscellaneous rleids such aa agri- 

culture, homo economics, and physical education. Forty- 

e1ht students were enrolled in Cheìnistry 202, a course 

espcia11y designed for sophomores in ongineering, and 

43 were enrolled In Chemistry 205, the course taken by 

chenistry majors, choiica1 engineers, science majors, 

premedical and pharmacy students, 

A copy of the questionnaire used is found in 

Appendix A. 

The first three questions concerned the students' 

high school background. Table XI on the following page 

swnnarizos the responses. 

Seventy-five per cent of the Oregon State College 

chemistry students sampled b-y 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. 



TABLE XI 

DATA DESCRIPTIVE OF TH SUBJECTS CF THE C 0LL1GE CHEMISTRY QUESTIONNA IRE STUDY 

Course Numbers Per cent 
205 202 102 Total of Total 

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

Number of students 
without hith school 
chemistry 2 11 30 43 25 

Number of students 
with h.s. physics 29 42 24 95 55.2 

Number of students 
with no h.s. 
chemistry or 
physics 1 3 24 28 16.3 

Number of students 
with algebra, 
geometry, advance 
algebra and trigo- 
nozrtetry in h.s. 13 40 10 63 36.6 

Number of students 
with two or less 
curses in h.s. 
mathematics 16 3 43 62 36 
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Question Cour of the questionnaire asked for the 

first term grade in general chemistry in eollee. The 

grade distribution is shown in Tables XII and XIII for 

the students with and without high school chemistry: 

TABLß XII 

FThST TERÌ1 CoLLiGE CHEMISTflY GEADES OF 
STUDENTS WITH HIGH SCHOOL CEMISTRY 

College ChemIstry Grades A B C D Totals 

Number of students in 
Chemistry 205 8 15 17 1 41 

Number of students in 
Chemistry 202 5 21 10 1 37 

Number of students in 
Chemistry 102 2 14 27 8 51 

Totals 15 50 54 10 129 

Per cent of total 11.6 38.8 41.8 7.8 100 
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TABLE XIII 

FIRST TERM COLLÌ1GE CHEISTFY GRALi&S OF 
STUDENTS WITHOUT HIGH SCHOOL CHEMISTRY 

College Chexnistr Grades A B C D Totals 

urnber of students in 

Chemistry 205 0 1 1 0 2 

Number of students in 

Chemistry 202 0 6 5 0 11 

Number of students in 
Chemistry 102 0 6 14 10 30 

Totals 0 13 20 10 43 

Per cent of total - 30.2 46.5 23.3 100 

First terni failures are not shown in Tables XII 
ana 

XIII because the students who fai1ed the first term were 

no longer in the class when the questionnaire 
was ad- 

ministered during the winter term. 

A comparison of Tab1e XII and XIII 8hows a con- 

siderable advantage in the number of A and B grades in 

ool1e"e chemistry in favor of those students 
who studied 

h1h school chemistry. Excluding first term failures, 

te first term college chemistry mean grade point ave- 

rag.e 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 
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difference, since the students' abilities, 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 difVi- 

culty. The students checked one of three degrees of dif- 

f iculty described as very difficult, of average diffi- 

culty, and easy. The following table sunnarizes the 

responses: 

TABLE XIV 

STUDENT O] INIONS OF THP. DEGREE OF 
DIFFICULTY OF COLLEGE CHEMISTRY 

Very Of Average 
rifficult Difficulty Easy Totals 

Number of Students 
with H.S. Chemistry 15 105 8 128 

Per cent of Total 11.7 82 6.3 100 

Number of Students 
without H.S. Chem- 
istry 18 23 2 43 

Per cent of Total 41.8 53.5 4.7 100 

Table XIV indicates tat a much higher percentage 

of the sample of students without high school chemistry 

classified college chenlstry as very difficult. 

(uestion six applied to those students who did not 
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take physics In high school. The question asked, "To 

what degree do you feel that you were at a dIsadvantage 

In first year collego chemistry as a result of not 

having had high $choLl hysica?" The responses to this 

question were checked as follows: A great deal of 51s- 

advantage - 6, sonie disadvantaze - 20, veri little dis- 

advantao - 26, and uncertain as to disadvantage - 20. 

Better than one quarter of the responsos 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 hiI2h school physics to estimate to 

what extent it helped them In college chemistry. Seven 

saId high school physics helped them a groat deal In 

college chemistry, 33 saId it helped them some, 42 said 

it helped very little, and six were uncertain. The 

majority opinion reflected here Is that high school 

physics 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 atu- 

dent to estimate the degree of disadvantage he felt in 
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first year cc11ee chemistry- a a result of not having 

studied high school chemistry. In answer to this ques- 

tien 2, or 62%, said they felt they were at a very 

great disadvantage In collega genera1 chemistry as a re- 

suit of not having studied hih school chemistry; 14 
said they felt they were at sorne disadvantage, two at 

very little disadvantage, and one was uncertain. These 

responses seem to indicate that most of the college 

chemistry students who did not study high 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. Swnmaries 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 DTh HIGH SCHOOL CHEMISTRY HELP YOU IN COLLEGE CHEMISTRY? 

egree of Help of Chemistry H,S. Chemistry in College Chemistry Course Very much Some Very little Uncertain totals 
205 21 13 6 0 40 
202 14 17 3 3 37 
102 27 17 7 0 51 

Totals 62 47 16 3 128 
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, hith school chemistry was of 
very much help. This may further indicate that, in most 
oases, there has been satisfactory articulation between 
high school and college chemistry courses. 
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TABLE XVI 

RESPONSES TO QUESTION 9(b). 
HOW WOULD YOU CLASSIFY HIGH SCHOOL CIiEISTRY 

AS TO DIFFICULTY? 

Degree of Difficulty of High School Chemistry 
Chemistry Of Average 
Course Very DiffIcult Difficulty Easy Totals 

205 0 21 19 40 

202 3 16 18 37 

102 5 36 7 51 

Totals 8 76 44 128 

Per cent of 
Total 6,3 5,3 34.4 100 

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 hih school chemistry. 



TABLE XVII 

RESPONSES TO Q.UESTION 9Cc). 
DID THE STUDY OF HIGH SCHOOL CHE1ISTY HELP YOU 

IN PLANNING YOUR COLLEGE COURSE? 

Responses to Question 
C1em.stry Course Yes No Uncertain Tota1 

205 24 15 2 41 

202 4 2'7 6 37 

102 14 31 6 

Tota1 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 HELP YOU 

IN DEC IDING UPON A VOCATION? 

Responses to Question Chemistry Course Yes No Uncertain Totals 

205 17 18 6 41 

202 4 27 7 38 

102 7 38 6 51 

Totals 28 83 19 130 

Per cent of Total 21,6 63.8 14.6 100 
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It is 1nterestin to note that the students in ehem- 
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 college course and In deciding upon a vo 

cation, 

TABLEE XIX 

BSPONSES TO QUESTION 9(e), 
WHICH OF THE FOLLOWING PHASES OF 

HIGH SCHOOL CIMISTRT 1ThLPE YOU MOST? 

Phase of High School of Checked 
Writing of formulas and equations 95 Vocabulary 62 Atomic structure 62 Periodic chart 44 Problem solving 38 Laboratory work 28 Applications of chemistry 22 Teacher demonstrations 3 

The instructions to the student 
tion 9(e) were to check no more than 
hundred twentynIne students checked 
items In the list. The large number 

first Item in Table XIX probably ref 
the college level of thIs particular 

in answering ques- 

three Items. One 

from one to three 
of checks on the 

I,ects the emphasis at 
area of chemistry. 



uest1on 9(f) was nisrkod "Opt1ona1 on the question 

naire. It asked the student to suggest what miht be 

done by the high school teahor to 1iprove the high 

school couz'se in chemistry, Eighty-six out oÍ the 129 

students who had studied hizh school cheniistry made corn- 

monts. Most of the coivrnents were con atructive rather 

than being merely critical or comp1irnentar 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- 

eluding the solution of chemical equations. That the 

high school course should Include more practice in 

writing chemical equations was suggested 21 tinies. Thir- 

teen Etudenta suggested that more formula writinç' should 

'be Included and nine said there was a need for more em- 

phasis r 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 1aborator work in their high schools while three 

said there should be less laboratory work and more time 

for recitation and class discussion of the fundarenta1s 

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, 



replacement serles, Ionic equations, balancing equations, 

and nn,1ng of compounds. 

In making a general evaIuaton, 15 students said 

their high school chemistry course ws "O.K.", "corn- 

plete" or "at a very high level". Nineteen students 

stated that their high school chemistry course should have 

been "harder" or that "the students should study harder", 

Typical comments wero, "ho sure not to make high school 

chomistry too easy", "make it tougher", "don't let stu- 

dents slide by", "be more thorough and don't try to cover 

so much territory". Eiítht studente stated there was need 

of a better teacher in their high school chemistry course. 

Typical comments vere "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 coiments 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 require enow,h work 

of the student. 



Summary of Chemistry Questiorinaire Data 

1. Seventy-five per cent of the sample or Oregon State 
College beginning chemistry students had studied 
chemistry in high school, 

2, One hundred twenty-nine Oregon State Collop.e first 
year chemistry students who studied chemistry in high 
school had a mean college chemistry grade point ave- 
rage of 2.54. Forty-three Oregon State College first 
year ohernistry students who did not study chemistry 
in high school had a mean college chemistry grade 
point averare of 2.07. 

3. 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. 
4, The opinions of Oregon 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 collego 
chemistry. 

5. There was aboute an even division of opinion axnong 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. 
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6. A large proportion, 93%, of the Oregon State Co1leo 

chernistr?T students who lacked high school chemistry 

felt they wore at a disadvantage in college chemistry 

as a result of their not having studied hLh school 
chemis try. 

7. Almost half, 48.4%, of the Oregon State College chem- 

istry students who had studied high school chemistry 

said it helped thorn very much in college chemistry. 

Over a third more, 36.7%, said h1h school chemistry 
helped them some in college chemistry. 

8. 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. 

9. About one-third, 32.6%, of the college chemistry stu- 

dents who studied hih school chemistry said that it 
helped them in planning their college course. 

lo. A little over one-fifth, 21.6%, of the Oregon State 

College cherdetry students who studied high school 

chemistry said that the study of high school chemistry 

helped thorn in deciding upon a vocation, 
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11. The largest number of the Oregon State College ehem- 

istry students who studIed high school chemistry 

checked "writing of formu)as nd equations" as the 

phase of high school chemistry that helped them most. 

12. The coumlE;nt made with greatest frequency by Oregon 

Stato Collego chemistry students who studied che;- 

istry in high school was that high school chemistry 

courses "should include more problem solving". 
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Part 1V. uoet1onna1re Studr of 
egon State College Engineering Physics Students 

A questionnaire very similar to that used in the 

preceding chemistry study was prepared an& given to 

Pr. Decker of the Oregon State College Physics Depart- 
mont for distribution to a sairiple of 75 engineering 
physics students during the latter part cf the 1953 

winter term. A copy of the questionnaire used is found 

in Appendix 13. 

The first three questions concerned the students' 
high school background. The following table summarizes 

the responses: 

TABLE XX 

DATA DESCRIPTIVE OF TIlE SPVDENTS SAMPLED 
BY TH CCLLLGE PHYSICS QUESTIONNAIRE 

Per cent 
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 

mathematics (algebra, geometry, ad- 
vanced algebra and trigonometry) 55 73.4 

The high percentage of students with high school 
physics, chemIstry, arid four years of high school 



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 

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 i 2 3 3 0 9 

Per cent of Total 11,1 22,1 33,4 33.4 0 100 

The mean college physics grade point average of the 

students who had high school physics was 2,51 compared 

to a mean 2.11 collego 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 sple. 
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uest1on Cive of the questionnaire asl'ed the student 
to classify first jear college physics as to difficulty. 
Fifty-six per cent of the group without high school 

physics classified college physics as very difficult, 
while 38g of the group who had studied high. school 

physics 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. iossib1y this means that a greater dif- 
ferenco exists between the subject ]riatter and teaching 
methods cf high school and college physics courses than 

exists in the case of high school and college chemistry. 
question six applied to those students who did not 

study chemistry in high school. T .. he question asked, 'To 

what degree 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. vident1y the lack of chemistry did not seem 

important in college physics. 

Q,utstion seven of the questionnaire asked the stu- 

dents who had studied high school chemistry to estimate 
to what extent it helped them in college physics. The 
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following table sunmarizes the responses to the question: 

TAILE XXII 

STUDENT OPINIONS OF THE DEGREE CF HELPFULNESS OF 

HIGH SCHOOL CHEMISTLY TO TU STUDY OF COLLEGE PHYSICS 

Verr 
mich Sorne little 
help help help Uncertain Totals 

Number of Responses 3 15 35 

Por cent of Total 5.35 26.8 62.5 

3 56 

5.35 100 

Aain high school chemistry did not seem important 

to success in college physics as evidenced by college 

student opinion. 

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 physics said they felt they were 

at a very great disadvantage in college phisics, four 

felt they were at acme disadvantage and the remaining 

three feit they were at very little disao ' vantage in col- 

lege physics as a result cf not having studied high 

school physics. No great significance can be attached 

to the division cf the responses here because of the 

sm..Llness of the sample. 
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Question nine was directed to students who had 

studied h1h school physics. It consisted of several 

parts. Summaries of the responses aro shown in the fol- 

lowinp, tables: 

TABLE XXIII 

RßSPONSiS TO QUESTION 9(a). 
110V !UCH ID HIGH SCTOOL iHYICS FLP YOU 

IN COLLEGE EHYSICS? 

Very Very 
much Some little 
help help help Uncertain Totals 

Number of Nesponses 8 37 20 1 66 

Per cent of Total '2.1 56 30.4 1.5 100 

The 12.1% of the sample of college physics students 

who indicated. high school physics was of very much help 

in college physics compares with 43.4% of the sample of 

college chemistry students who indicated that high 

school chemistry was of very much help in college chern- 

lstry. This again seems to point to a poorer articula- 

tian between high school and college physics. 



TABLE XXIV 

RESPONSIS TO QUESTION 9(b). 
HOW WOULD YOU CLASSIFY HIGH SCHOOL PHYSICS 

AS TO DIFFICULTY? 

Very 0f Average 
Dificult 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 coents made at the end of the questionnaire, 

indicate that more work should be required in high school 

physics. 

TABLE XXV 

RßSPCNSES TO QUESTION 9(c). 
DID TEE STUDY OF HIGH SCHOOL PHYSICS HELP YOU 

IN PLANNING YOUR COLLGE COUR3E? 

- Yes No Uncertain Totals 

Number of Responses 18 39 9 66 

Per cent of Total 27,3 59.1 13.6 lOO 
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TABLE XXVI 

RESPONSES TO Q.UESTION 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 15 66 

Per cent of Total 18.2 59.1 22.7 100 

Even though the percentae of yes 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 QUESTION 9(e). 
WHICH OF THE FOLLOWING PHAS1S O? HIGH SCHOOL PHYSICS 

HELPED YOU MOST? 

Phase of Hih School Physics Number of Times Checked 

Learning basic principles 41 
Learnjnr about application of physics 20 
Problem solving 13 
Laboratory work 13 
Learning subject vocabulary 9 
Teacher demonstrations 8 

It is 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. 

Q.uostlon 9(f) was marked Optiona1". It asked the 

student to sugost what might be done by the high school 

teacher to Improve tho :hih school course in physics. 

Forty-three out of the 66 students who studied high 

school physics nade 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 rore thorough", "go into more detail", "cover 

more "make course harder and require more 

study". Fourteen 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 school physics course. Two stu 

dents thought their high school physIcs courses were 

"f Ine" and needed no Improvement, Three students said 

the hich school physics course should be limited to 

those sincerely attempting to learn, and trouble makers 

should be eliminated. Other suggestions for the im- 

provernent of the student's high school course in physics 
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included, "more laboratory equipment and a better 

laboratory set-up", "niore stress on applications of 

physics", "more stress on the use of units with all for- 

mulas", "hava more derivations of formulas", "stress 

subject of motion", "be sure the student gets the fun- 

damentals--don't just try to finish the materials in 

the book", and"make students do the thinking". 

Again there iS an indication from the frequency of 

the coniments made that more work should be required of 

the high school physics student. A number of the corn- 

rrients indicated a desire for a type of high school 

physics course which emphasizes problem solvinp. nd 

reasoning. 



Summary of PhysIcs uestionnaire Data 

1. Eighty-eIght per cent of the sample of Oregon State 

College enIneering physics students had studied 

high school physics. Very nearly 75 per cent of 

them had taken both hfrh school chemistry and phys- 

ics together with four -ears of high school mathe- 

matics. 

2. The 66 Oregon State Collego engineering physics 

students who studied physics in high school had a 

mean college physics grade point average of 2.51. 

The nine Oregon State College engineering physics 

students who did not study physics in high school 

had a mean college physics grade point average of 

-il 
. 

3. 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 h1h school physics did so. 

4. Almost two-thirds, 65 per cent, of Oregon State 

College engineering physics students who did not 

study high school chemistry said that the lack of 

high school chemistry was of very little disad- 

vantage in college physics. 
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5. Almost one-third, 32 per cent, of Oregon State Col- 

lege engineering physics students who studied high. 

school chemistry said it was either of very much or 

sorne help in college physics. About 63 per cent 
thought high school chemistry was of very little 

help in college physics. 

6, Six out of the nine Oregon State College engineering 
physics students who had not studied physics in high 
school said they Colt themselves at either very 
great or some disadvantae in college physics. 

7, Better than two-thirds, 68 por cent, of the Oregon 

State College engineering physics students who 

studied physics in high school said that high school 

physics 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. 

8. Almost one-half, 48.4%, of the Oregon State College 

engineering physics students classified high school 
physics as easy, Forty-four per cent classified 
high school physics as of average difficulty while 

only 7.6% thought high school physics was very 

difficult. 

9. Better than one-fourth, 27.3%, of the Oregon State 

College engineering physics students who studied 



physics in high school said their study of hih 

school physics helped them in planning their college 

course. 

10. 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 deciding upon a voca- 

tiori. 

Il. 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. 

12. The two comments made with greatest frequency by 

Oregon State College engineering physics students 

were, "the hig h school physics course should demand 

more work of the students" and "the high school 

physics course should put more stress on the basic 

principles". 



CTA?TER IV 

SUMMARY, CONCLUSIONS, ANT) RECOM!NDATIONS 

The purpose of this study was to find what relation- 

ship, if any, existed between success in college eheni- 

istry arid physics and the students' hih school prepara- 

tion in these subjects. Stetistical and questionnaire 

methods were used in making the study. The investigation 

consisted of a follow-up study limited to Corvallis High 

School graduates arid a questionnaire study limited to 

Oregon State ColIee physical science students. 

Cheniis. The follow-up study of a sarple of 118 Cor- 

vaille High School students indicated ari approximately 

30% higher moan grado point average in college chemistry 

within the sample, in favor of the students who studied 

high school chemistry. There was no signifIcant differ- 

enes, less than in the abilities of the two compared 

groups as determined by I,Q. and AIC.E. ratings. 

The questionnaire study of a sample of 172 Oregon 

State Collego first year chemistry students indicated an 

approximately 2O hiither mean grade point average in 

college chemistry within the sample, in favor of the 

students who studied hi .b school chemistry. The relative 



82 

í11t1es of the compared groups were not determined In 

this case. Similar studies in chemIstry round a differ- 

once in co1lee grades in favor cf students with high 

school chemistry ranging from less than 1 up to 12%. 

A coefficient of correlation of .71 between high 

school and co11oe chemistry grades was obtained for 

Corvallis High School graduates who studied chemistry at 

Oregon State College. Foster (15, pp.743-46), in a 

similar comparison, reportoci a coefficient of correla- 

tien 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 hi' h 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 h1th school chemistry aided them in their 

educational and vocational plannin:. The three phases 

of high school chemistry considered most helpful wore: 

1earnIn 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 given in writing chemical 

equations. Many of them stated that their high sctool 
course should have demanded niore work, 

Physics. The follow-up studr of a sample of 55 Corvallis 
High School students indicated an approximately 4 higher 
mean grade point avera:e in college physics within the 

sample in favor of the students who h*d not studied hi,h 
school physics. There was no significant difference, 
less than 5%, in the abilities of the two compared groups 
as determined by I.Q. and A.C,, ratings. The question- 
nairs study of a sample of 7S Oregon State Collego 
engineering physics students indicated an approximately 
16% hig , her mean grade point average in engineering 
physics within the sample in favor of the students who 

studied high scool 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 includethose who had already failed or with- 
drawn. Most of the similar studies ndicated dIfferences 
In college physics grade poInt averages in favor cf the 
students wIth hlcth school Physics. However, most of the 

Investigators classified the differences as insignificant. 
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A coefficient cf correlation of .56 between h1gh 

school and college hysics rades wa obtained for Cor- 

valus High School .raduates who stw5led phyzios at 

Oregon State CoI1e. This vaiu3 lies between the 

coefficient cf correlation of .74 found by Fcster (15, 

pp.743413) a .324 obtalLled by Adams (1, p.50). 

It wa found that 63 of the Corvallis High School 

graduates with high school phrsics WIle enrolled in col- 

lege physics completed the three terms while 47 of the 

graduates without h1th school physics did so. 

College physics student opinions gave the impression 

that they considered high school physics of some value n 

college physics. The lack of high school chemistry was 

considered to be of no great disadvantage in college 

physIcs. About one-fourth of the st;udentc ad that 

theIr high school physics he1pe them in their educa- 

tional and vocational planning. The phese cf high school 

physics considered most helpful was the 1earninr of basic 

principles. The comment made with greatest frequency was 

that the high schoci physics course should emphasize 

problem solving and reasoning, A great many of them said 

that they should have been required to work harder in 

their high school physics course. 
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Conc1uions 

1. Based on the results of this study, high school ehem- 
istry seemed to have a el nificant beneficial effect 
on success in college chemistry. However, three out 
of five sImilar studies called the beneficial effect 
ins ignlf leant, 

2, The amount of the influence 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 methods, and procedures among high 
schools and also among colleges. 

3. High school chemistry grades for Corvallis High 
School students showed a slightly higher correlation 
with grades In collecte chemistry than did the high 
school total grade point average. Both coefficients 

were hlrh enouh, .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 h1,h school would be 
valuable, when used with other data (I.., Aptitude, 
and Interest Tests) from the student's record, in 
prediction of success in college chemistry. 

4. The opinions cf the great majorIty cf college 
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chemi.stry students who took high school chemistry 
indicate that they would recommend chenüstry 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- 
eational planning it could be inferred that high 
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. 

5, The effect of the study of high school physics on 
success In collee physics was niuch less apparent in 
this study than was the effect of high school chem- 
istry on success in college chemistry. However, high 
schoo1 physics seemed to show some effect in ternis 
of the higher percentage of students who completed 
arie year of college physics. This study and similar 
ones indicated a poorer articulation between high 
school and college physics than was found between 
high school and eollee chemistry. The writer be- 
lleves 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 one explanation he mentioned that 

while most high school physics texts abound with 

practical applications, many texts use a 

more abstract presentation. A wide difference in 

teaching mothod 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 ana ccllege chemistry is due 

somewhat, at least, to certain characterIstic dif- 

ferences between the two acience fIelds. The ex- 

treme breadth of the field of physics has produced 

texts which are organized with s. greater variety of 

subject matter t' .. an is found in any other scionco 

field. By contrast, chonilstry has a greater unity 

of subject matter with a much narrower range of 

fundamental concepts, principles and mathematical 

relationships. A smaller number of fundamental 

principies and facts are used again and again 

througbout the chemistry course, while in physics, 

the student cannot spend sufficient tine on any one 

phase to become even partially accustomed to its 

terminology. 
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6. The opinions of college phsic3 students were not so 

positive in regard to the value of high school 

physics as were the opinions of college chemistry stiì- 

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 chenistry have about the 

sanie sipnificance as an aid to student guidance. 

7. 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 terna at Oregon State CoheRe, 105 

out of 550 first year chemistry students and 43 out 

of 268 first year physics students withdrew or failed. 

8. The differences in success in college chemistry and 

physics favoring the students with high school train- 

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. 

9. Only a 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 collego physics. 
10. The fulfillment of the objectives of science for 

general education should, at the sanie time, rovide 
the best type of preparation for college science. 

Recoxnrenciation 

1. 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 tine available, The organization of physics 
texts, the nature of the msterial to be included and 

omitted should be re-examined cooperatively by high 
school and college physics teachers. 

2. All high school teaoiiers and a5visors should be made 

more aware of the fact that enrollment in science 
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. 

3. A comprehensive study of student failures in college 
science might well be made to determine the most 



common causes of failures. The great nunaber of 

withdrawals and failures In first year collego ehem- 

Istry and physics courses indicates that more 

guidance of h1zh school students is needed from the 

standpoint of discouraging those who would, from all 
indications, do poorly in college science or 

engineering. 

4. 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. 

5. The objectives cf science for general education 

should remain as the major teaching objectives of 

science. 
6. 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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APPEIX A 



questionnaire For First Year 
College Chemistry Students 

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

Name Cilass: (Freshman )(Scph.)(Other_). 

raduated from __________________________Figh School in 19. 
Mayor Schocl in co1lee Major flepartment_ 
College chemistry-course (check onej.(IOl_)(104)(201_)(204). 

'That vocation do you plan to follow? 

1. Did you take high school chemistry?; average grade in H.S.Chem.______ 
2. Did you take hi'h school physics?______ ; average grade In H.S.hysics 
3. Check the mathematics courses which you had in high school. (Gen.MaWJ 

(Algebra)(Advanced Al'ebra)(Geometry)(Trironometry). 

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

year college chemistry as to difficulty. C_very difficult)(_of average 
difficulty)(easy). 

f. 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. 1f you did take hi'h school physics, to what degree did It help you 
In co1lee chemistry? (very rnuch)(sore)(very little)(_uncertain). 

8. If you dId not take chemistry in high school, to what degree dc you 
feel that you were at a disadvantage in first year co1lee chemIstry 
as a result of not havin had high s chool chemistry? 
(very llttie)(verv 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 I ittle )( uncertain). 
(b) how would you classify hTh school chemistry as to difficulty? 

( very difflcult)(_of average difficulty)(easy). 
(o) dT it help you in planning your college course? (yes)(no) 

( uncertain). 
(d) dT it help you in deciding upon a vocation? (yes)(no) 

C uncertain). 
(e) wTch of the followinv phases of hich school chemistry helped 

you most? (check no more than three). (_vocabulary)(_writlng 
formulas arid equations)( problem solving)( atomic structure) 
(use of periodic chartTtlaboratory worl'lT teacher demon- 
strations)( learning about uses of chemistryTn life). 

(r) (Optional) at would you sug'est that m1ht 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) 



APPErDIx B 



Name 

Questionnaire For First Year 
College Physics Students 

This questionnaire has two objectives: (1) To determine the 
value, if any, of hir'h school science to the college student of sci- 
ence; (2) To gather data that night make possible the improvement 
of high school science courses. The data collected will be treated 
statistically without reference to individual students or schools. 

Class, (Freshnian_)(Soph.)(Other). 

Graduated from ________________________Hirh School in 19. 
Major School In college 

What vocation do you plan to follow? 

Major Department 

1. DId you take hlc'h school physics? ; average grade in H.S.Physics_ 
2. Did you take high school chemistry?; averace &'rade in H.S.Chem.______ 
3. Check the mathematics courses which you had in hi'h school. (_Gen.Math. 

(A1ebra)(Advanced A1ebra)(Geometry)(Triccnometry). 
4. First term grade In General Physics in col1ece__________ 
5. Check the phrase which best describes how you would classify first 

year college physics as to difficulty. C_very difficult)(_of average 
dlfficulty)(_easy). 

6. 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- 
suit of not havixg had high school chemistry? (_very much)(_some) 
C_very little )(_uncertain). 

7. If you did take high school chemistry, to what degree did it help you 
in college physics? (very much)(_some)(_very littie)(_uncertaIn). 

8. 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? C_very much) 
C_some )(_very little )(_uncertain). 

9. If you did take high school physics, 
(a) how much did it help you in college physics? (_very much) 

C_some )(_very little )( uncertain). 
(b) how would you classify hTh school physics as to difficulty? 

( very difficult)( of average difficulty)( easy). 
Cc) dT It help you in Tannin your college course? (_yes)(_no) 

C uncertain). 
Cd) dT it help you in planning or deciding on a vocation? (_yes) 

C no)( uncertain). 
(e) wTch oTthe followIn phases of high school physics helped 

you most? (check no more than two). C learninr vocabulary) 
(_probaem solvinp)( boratory work)tteacher demonstrations) 
C learning basic pr nciples)(learninr' about applications 
oTphysics). 

(f) (Optional) what would you sugest 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) 


