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The problem of dropouts in engineering schools is an important 
one. This study examined the factors which affect dropouts in 
schools of engineering. Do these factors operate differently for 
students who do all their work at one institution than they do for 
students who transfer into the school of engineering from other in- 
stitutions? The present study was an attempt to answer this question 
as well as to determine, if possible, the factors relating to success 
in the ergineering field. The word success as used in this study was 
defined as the successful completion of an engineering curriculum at 
Oregon State College leading to a degree In that field. 

To obtain the infonaation necessary questionnaires were dis- 
tributed to fresbman, sophomore and junior students in the School of 
Engineering at Oregon State College. The usable replies were divided 
into two major groups totaling 262 oases. The first group, the native 
group, consisted of those students who had enrolled as fresbmen in the 
School of Engineering at Oregon State College and contained 132 cases 
broken down into the following engineering fields: electrical engi- 
neering, 54; mechanical engineering, 24; civil engineering, 47; and 
industrial engineering, '7. The second group, the transfer group, was 
made up of those students who had taken college work in another in- 
stitution before transferring to the School of Engineering at Oregon 
State College. This group numbered 130 cases broken down into the 

following engineering fields: electrical engineering, 39; mechanical 
engineering, 30; civil engineering, 54; and industrial engineering, 7. 

From the answers given on the questionnaires, it was possible to 

obtain an indication of the relationship between the factors being 
investigated and engineering success with respect to both native and 
transfer students. The results indicated that this relationship was 
a varying one, but the limited nature of this study made it impossible 
to draw conclusions of an absolute and final nature. However, the 

following factors did seem to be related in some degree to the engi- 
neering success of either the native student group or the transfer 
student group alone or of both of them together. 
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1. Size of the high school graduating class. 
2. Number of mathematics courses taken In high school. 
3. Combination of certain mathematics courses taken in high 

school. 
4. Courses in which best grades were received in college, 

primarily chemistry. 
5. DefinIteness of vocational choice prior to entering college. 
6. Vocational interest test scores which led to the choice of 

an engineering curriculum. 
7. Difficulty in reading as indicated by test scores. 
8. Felt reading difficulty as indicated by the subjective re- 

plies of the students. 
9. Engineering training received in the armed forces. 

10. Mathematics courses taken in the armed forces. 
11. Motivating forces resulting in the choice of an engineering 

profession, primarily (1) experience in the armed forces, 
(2) self-interest, and () parental preference. 
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FACTORS AFFECTING GRADES OF 
TRANSFER STUDENTS IN ENGINEERING 

INTRODUCTION 

Eaoh year thousands of students throughout the ooun- 

try enroll in engineering courses. Many of them graduate, 

but even greater numbers never succeed and are forced to 

leave school (29, 112p.). Even making allowances for 

those students who are not able to do college work, there 

are a large number who do possess the necessary qualifica- 

tions but who are lost to the engineering field because of 

other factors (14, pp.5-15; 15, pp.125-266). 

Many students who enter the School of Engineering at 

Oregon State College enter as transfer students who have 

taken work either in pre-engineering courses or work in 

some other field at some other institution. A large num- 

ber of these transfer students enter engineering at Oregon 

State College with an adequate grade point average but be- 

cause of their inability to maintain passing grades are 

dropped from the school. (See Table XX in appendix.) 

A study of engineering students at Oregon State Col- 

lege during a four-year period starting in 1945 showed 

that only 43 students graduated from the engineering 

school from a total of 231 who had enrolled as fresbmen. 
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This shows a mortality of about 80% for engineering stu- 

dents during this period. 

0f 79 transfer students who entered the school of 

engineering as juniors in 1948, only 43 graduated. . 

group of 126 native students, who were In the seme class 

as these transfer students in 1948, lost only eight of 

their number before graduation. 

In 1932, Holoomb and Laslett (17, pp.107-118), in a 

prognostic study conducted at the School of Engineering at 

Oregon State College, found that the college registration 

record showed that 38.1% of the students who had enrolled 

as freshmen in the school of engineering did not re-enroll 

as sophomores In that school the following year. In ref.- 

erence to another study1 in their report, Holoomb and Las- 

lett stated, "....... a tabulation of similar data in 

twenty-five large engineering schools in the United States 

showed that of the 5,338 students who enrolled as freshmen 

in engineering 39.1% did not re-enroll as sophomores. The 

data also showed that only 28.1% of the students who had 

enrolled as freshman engineering students completed the 

standard engineering course." 

The administrators in the School of Engineering at 

Oregon State College have become concerned about the high 

i Journal of .pplied Psychology l6:no.2, 1932. 
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mortality rate in their school. Through contact with 

these administrators and students In engineering the 

author was prompted to conduct this study which Is an 

attempt to discover factors which may be related to this 

high mortality, and possibly by so doing to help increase 

the chance of success for a greater number of engineering 

students. 

The author hopes that this study may be of some bene- 

fit to other institutions as well as to Oregon State Col- 

lege. Apparently the high mortality rate in engineering 

is not a unique thing at Oregon State College because 

studies conducted at other institutions have also Indi- 

cated a similar high rate of failure in schools of engi- 

neering. 

For exemple, in a study at City College, New York, in 

1952, Long and Perry (26, pp.103-105) found that of 419 

students who had started their training in engineering 

only 256 graduated. similar study made by Smith (43, 

pp.294-299) at Rochester Institute of Technology found 

that of every 100 students admitted to the engineering 

curricula approximately 38 graduated. 

Other studies show similar results. In a 15-year 

period, 1923-38, MaurIce Langhorne (23, pp.41-45) at Emory 

University found that 53% of the freshman students who 
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entered. engineering failed to continue with upper division 

engineering work. 

Over a four-year period, 1931-35, John H. MoNeely 

(29, fl2p.) of the United States Offioe of Education under- 

took an investigation of 16 schools of engineering. It 

was discovered that from a total enrollment of 2,547 fresh- 

man students in engineering in 1931 from the combined 16 

schools, there was a mortality rate of 61.7% at the end of 

the four-year period. The percentage of dropouts by years 

was as follows: first, 34.8%; second, 15.4%; third, 7.4%; 

and. fourth, 4.1%. The separate mortality rates for the 16 

individual schools ranged from a high of 61.1% to a low of 

45.1%. 

Feder and Adler (12, pp.380-385), while working on 

the problem of predicting the scholastic achievement of 

engineering students, also noticed the high rate of stu- 

dent mortality in the school of engineering in which they 

were conducting their study. Of 99 students who completed 

the first semester in engineering work, only 84 completed 

the first year, and only 26, slightly more than one quar- 

ter of the original 99 students, graduated in engineering. 

H. P. Rodes (38, pp.121-127; 39, pp.322-327) felt 

that the high rate of engineering student mortality 

"....... can be decreased systematically by depending upon 

the junior colleges for the (more) careful selection of 
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upper division engineering students." He concluded, ".... 

that the experience of the University of California School 

of Engineering with junior college transfer students had 

been most satisfactory." 

Other studies of student mortality in the school of 

engineering show a high rate of student loss (6, pp.269- 

271; 23, pp.41-Si; 44, pp.100-118; 41, pp.438-441). 

Apparently at present educators are not in a position 

to say which factors are important and which are negligi- 

ble in assuring the success of engineering students. The 

problem of recognizing what factors make for success in 

engineering, therefore, seems to be an immediate one. 

Purpo se 

Most of the previous studies involving the prediction 

of engineering success have been concerned with successful 

engineering students and involve a prognosis of engineer- 

ing success based upon the information compiled from these 

successful students only. Little has been done with re- 

speot to the factors affecting the failure of engineering 

students, especially with regard to transfer students from 

other Institutions. 

Some students capable of undertaking engIneering work 

at the college level fail because of factors which are not 

related to actual academic mastery (14, pp.5-15; 15, pp. 



125-266). The segregation of these factors may enable the 

student to eliminate them or in some way partially to 

overcome them. 

The purpose of this study, then, is to determine, if 

possible, what factors affect the grades of transfer stu- 

dents and to evaluate those factors that are considered to 

be important by the writer. This evaluation of the fac- 

tors affecting grades of transfer students in engineering 

should prove valuable to teachers, counselors, and stu- 

dents and may serve as a basis for further study along 

these same lines. 

Procedure 

In attempting to discover the relative signifioanoe 

of the various factors that may affect grades of transfer 

students In the school of engineering, the following pro- 

oedure was followed at Oregon State College: 

1. Recent literature that dealt directly or indirect- 

ly with the problem was read by the writer. 

2. The writer consulted with various faculty members 

in the school of engineering concerning this prob- 

len. 

3. A questionnaire was compiled which would enable 

the writer to obtain data pertaining to the prob- 

len. 
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4. À group of engineering students, both transfer and 

native, was selected to answer the questionnaire. 

5. The writer did statistical research in the regis- 

trar's office on the past grades of the transfer 

students involved in this study. 

6. A tabulation of the answers on the questionnaires 

was made by the writer. 

7. The writer then interpreted the questionnaire data. 

After first surveying carefully the available litera- 

ture pertaining to this study, the writer's next step was 

the construction of a questionnaire. This questionnaire 

was to have as its purpose the collection of data from 

which to determine what factors affect the grades of 

transfer students in engineering. 

With the help of instructors in engineering, educa- 

tion, and psychology, a list of tentative questions was 

compiled into a preliminary questionnaire. This question- 

naire was given to several groups of engineering students. 

After the questionnaires were completed. by the students, 

the writer held a discussion period with these seme stu- 

dents and their suggestions were noted for incorporation 

in the final draft. Further discussion was held with vari- 

ous faculty members in the school of education before the 

questionnaire was put into its final form. 
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Below is a list of the factors which were believed 

to be of possible importance in affecting the grades of 

transfer students in engineering and which were included 

in the questionnaire. There was no attempt to arrange 

these factors in any particular order when they were put 

into the questionnaire. 

Factors to be Investigated 
(See appendix, Table XXIV, for sample questionnaire) 

1. Relationship of the size of the high school graduating 

class to engineering success. 

2. Relationship of the number of mathematics courses 

taken in high school to engineering success. 

3. Relationship of the variety of mathematics courses 

taken in high school to engineering success. 

4. Relationship of the courses in which best grades were 

made at Oregon State College to engineering success. 

5. Relationship of the "planning for the engineering pro- 

fession" to engineering success. 

6. Relationship of engineering training in the armed 

forces to engineering suocess. 

7. Relationship of mathematics courses taken in the armed 

forces to engineering success. 

8. Relationship of reading difficulty to engineering 

success. 



9. Relationship of influences "in choice of engineering 

profession" to engineering success. 

10. Relationship of the size of classes in engineering to 

engineering success. 

11. Relationship of "interest tests" to engineering suc- 

cess. 

12. Relationship of courses, other than engineering, in 

which most difficulty was experienced to engineering 

success. 

The next step was the selection of groups of students 

to whom the questionnaire was to be given. The question- 

flaires were distributed to two groups of students; namely, 

(1) native students who had entered Oregon State College 

and enrolled in the school of engineering as first quarter 

freshmen and (2) transfer students who had taken engineer- 

ing or pre-engineering work at some other institution end 

who had transferred to the school of engineering at some 

later date. Permission was obtained by the writer from 

the registrar at Oregon State College to obtain the grade 

point averages of transfer students involved in the study. 

To facilitate easy tabulation of the questionnaire 

results, the writer compiled the questionnaire data on 

Unisort cards. An interpretation of the results was then 

made by comparing the various replies to the questions, 

analyzing those that were important, and comparing the 



results of this study with those of other similar inves- 

tigations. 

Limitations 

lo 

When using questionnaires for gathering information 

certain limitations or difficulties arise. In this study 

these were found to be as follows: 

1. Possible misinterpretation of individual questions 

by the students. 

2. Inability of students to form olear and concise 

answers to questions which required subjective 

answers. 

3. Possible inaccuracy of the student's recall of the 

information required in answering the question- 

naire. 

4. Possible misinterpretation of the answers by the 

writer. 

5. Neoessary use of a limited sampling of students. 

6. Difficulty of putting subjective answers into ob- 

jeotive form without the danger of altering the 

meaning slightly. 

Probably the best solution to these limitations would 

have been to oond.uot the study through a personal Inter- 

view situation with the writer present. In this way, both 

the writer and the student would have been certain that 
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there was no misunderstanding of the questions and 

answers by either person. However, this method is very 

time-consuming and would have been prohibitive as far as 

this study is concerned as it is in the great majority of 

oases. Even at that, this method has limitations of its 

own. 

The most practical method to hold these limitations 

to a minimum seems to be in the construction of a very 

olear and concise questionnaire which eliminates all am- 

biguous questions and which requires simple objective 

answers whenever possible in keeping with the requirements 

of the study. This was the method that the writer 

attempted to follow. 

The time element enters into the sampling problem 

also. It is often Impossible to obtain a large sampling 

because of time limitations and one must often be content 

with a naller sampling than would. have been Ideal. 

lthough these limitations were recognized as pos- 

sible factors affecting the results of this study, the re- 

sults are, the writer still believes, the results to be 

suggestive of the factors which affect the grades of 

transfer students in engineering at Oregon State College. 

Further study of the findings of this investigation may 

make lt possible for engineering schools to eliminate or 
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partially eliminate those factors which do contribute to 

engineering failure. 
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CHAPTER II 

REVIEW OF SIMILAR STUDIES 

To secure a background for studying the factors 

affecting grades of transfer students in engineering, a 

careful examination was made by the writer of the avail- 

able related literature. Most of these studies read dealt 

with the prediction of eriineering success and the oon- 

struotion of prognostic tests. The factors selected in 

these studies provided e. valuable body of material for 

comparison with the results found in this study. 

Boardman end Finch (3, pp.466-475), for instance, 

proposed to discover what groups, if any, of high school 

courses contributed most to achievement in engineering. 

Their data consisted of the complete high school and col- 

lege records of 139 students who entered the College of 

Engineering and Architecture at the University of Minne- 

sota in the fall quarter of 1924. The oases were dis- 

tributed among the various curricula in the engineering 

school in the following proportions: 

Architectural Engineering 20 
Civil Engineering 21 
Electrical Engineering 39 
Mechanical Engineering 10 
Not designated 49 

Total 139 
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The number of cases in each category was considered 

to be too small to make a desirable analysis of sub-groups. 

Four criteria were employed as measures of success in 

engineering. The first of the criterion was the total 

amount of credits earned in the engineering school from 

the date of entrance, which was October, 1924, to the 

close of the school year, l929-O. The second criterion 

was the total number of honor points earned by the student. 

These honor points were assigned values from three points 

for an "A" to minus one point for a grade of "F." The 

third criterion was a measure of the quality of college 

work. It consisted of a ratio between total honor points 

and total credits earned. The fourth criterion was the 

percentage of students who were awarded degrees by the 

College of Engineering and Architecture. 

The data was analyzed by classifying the students in- 

to groups according to the amount of high school earned- 

credit in each subject field before entering college. The 

median and quartile points for each group were computed in 

each of the four measures of college success. 

The results of Boardman and Finch's investigation 

showed that 27.9% of those students who earned two units 

of high school credit In mathematics graduated as com- 

pared with 58.6% who had three units and 55.6% who had 

four units of mathematics credit. 
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Coefficient or correlations of .194 and .036 were ob- 

tained using the total high school credits earned as com- 

pared with the total engineering credits earned. Correla- 

tion coefficients of .190 and .036 were obtained between 

total high school credits earned and an honor point ratio 

In courses taken in engineering. 

The limited nature of the above study did not permit 

the drawing of definite conclusions concerning the rela- 

tionship between performance in the engineering school and 

the amount of high school credits earned in various fields. 

From the data it appeared that the students who had the 

more extensive training In high school in science, mathe- 

matics, and industrial arts were on the whole somewhat 

better prospects for success in engineering than were 

those students who have had slight contacts in high school 

with these fields. 

Dvorak and Sayles (11, pp.618-623) conducted a study 

using a group of eight variables for the ngineering Col- 

lege at the University of Washington. No population f 1g- 

ures were given In any of the tables or for any of the 

groups in this study. The writer concluded from the data 

that the most significant criteria for predicting success 

in engineering were the grade point averages in high 

school natural science and high school mathematics. 
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Wilcox (47, pp.791-794) correlated the first year 

grades of 300 engineering students with the peroentile 

scores made on each of the five tests contained. in the 

Iowa Placement Test as well as the percentile score made 

on the University of Washington Aptitude Test. At the end 

of the first quarter, Wilcox found that of the '79 students, 

24% of the total, who were in the lowest 25 on two or 

more placement tests, 49 of them appeared on the warned or 

dropped list. For contrast, only 23 of the remaining 221 

students who were not in the lowest 25% appeared on this 

list. This information seemed to indicate that the men 

who placed in the lowest quartile on two or more tests had 

nearly two chances In three of being in the low scholar- 

ship group at the end of the first quarter. Those not in 

this low plaoement test group had only one chance in 10 of 

being in the low scholarship group. 

K. W. Vaughn (46, pp.572-582) correlated the Yale 

Scholastic ..ptitude Test with grades made by students in 

engineering. The purpose was to attempt to discover if 

this test could be used as a predictor of success in the 

school of engineering. Nine hundred seventy-nine stu- 

dents from six colleges were given the Yale test. The re- 

suits of the study indicated that for the purpose of pre- 

dieting success in the first year engineering curriculum, 
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the validity of the Yale test varied from .50 to .66 and, 

therefore, was of some use. 

Rodes (38, pp.121-127; 39, pp.322-32?) in a study at 

the University of California in 1947 involving junior col- 

lege transfers in the school of engineering revealed a co- 

efficient of correlation of .630 between the combined 

scores on tests in English, mathematics, physics, chemis- 

try, and engineering drawing and subsequent grades in 

engineering. 

The correlation between grades in lower division 

engineering courses end subsequent grades in upper dlvi- 

sion courses was .643. Rodes found that success in the 

upper division engineering curriculum at the University of 

California could be predicted 76.7% of the time, or in 

better than three out of four oases by using success in 

lower division engineering as the main criterion. 

Pierson (35, pp.612-6l?) discovered that junior col- 

lege transfers to the school of engineering attained 

higher grade point averages at the time of graduation than 

engineering students who had entered the school as fresh- 

men. A study of dropouts also indicated that first quar- 

ter college grades were a much more efficient index In 

predicting future success in engineering than the marks 

earned in high school. 



Pierson and Tex (36, pp.397-402) found in another 

investigation that the best prediction of success in engi- 

neering could be made by using high school marks with the 

total score on the Cooperative English Test end the total 

score on the Mathematics Test from the Pre-Engineering 

Inventory. The best single predictor seemed to be the 

Mathematics Test from the Pre-Engineering Inventory. Cor- 

relations for these three factors are shown below. 

No. = 276 
High school grade point average r .385 
English grade point average r .478 
General 
Mathematics grade point average r .474 

Wilcox (48, pp.523-527) conducted a persistence end 

performance investigation, and from the results it was 

evident that admission to engineering colleges on the ba- 

sis of high school grades even when the grade point aver- 

age is set fairly high, does not insure a marked differen- 

tiation between those who will continue on to graduation 

in engineering and those who will not. A much better cri- 

terion for determining success was found to be first quar- 

ter grade point averages in the engineering college. 

Feder and Adler (12, pp.380-385), in 1931, at the 

College of Engineering at the University of Iowa, attempt- 

ed to determine the relative efficiency of seven variables 

as predictors of engineering success. Four of these vari- 

ables consisted of standardized tests; the fifth was the 
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composite score based on the tour standardized test 

scores; sixth was the first semester grade point average 

in engineering and. the seventh was the first year grade 

point average in engineering. Ninety-nine cases were in- 

cluded in the study. 

The results showed that each of the four standardized 

tests alone yielded satisfactory predictions of first se- 

mester and first year achievement with correlation coeffi- 

cients ranging from .57 to .72. The composite score based 

upon the weighted combination of the four standardized 

tests correlated .74 ± .03 with the first semester grades 

and .71 .04 with total first year achievement. 

Moore (33, pp.92-96) correlated college grades in 

engineering at various schools with four factors; namely, 

the scores made in the Iowa Mathematics Test, the Coopera- 

tive Intermediate ilgebra Test, and the Thurstone "V" Fac- 

tor Test plus the decile rank of the students in their 

high school graduating class. 

àt the University of Utah a oorrelation of .67 was 

found between these three tests and the high school decile 

rank and the students' first quarter college grades in 

engineering. At the University of California a correla- 

tion coefficient of .87 was found between first semester 

grades and these four factors. The four-year grade point 

average in mathematics of engineering students at Cornell 
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correlated .84 wIth the four factors. At Georia Insti- 

tute of Technology a correlation coefficient of .78 was 

found when using first seniester grades in engineering. 

Cornelius H. Siemans (42, pp.617-621) proposed to 

ascertain bow well upper division engineering success 

could be forecast at the University of California. Four- 

teen hundred students in the four engineering departments 

were studied. The total grade point average in upper 

division engineering courses only was chosen as the ori- 

tenon of engineering academic success, because it Is not 

until the junior year that most of the students have a 

progrem made up entirely of engineering courses. This 

total grade point average was then correlated with the 

following factors in an attempt to determine which factor 

or factors was most predictive of engineering success. 



Factor 

1. G.P.&. of the first 
semester of upper 
division engineering 
(8 wilts or more) 

2. G.P.A. of all lower 
division work (about 
64 units) 

3. G.P.A. of college 
mathematics courses 
(12 units or more) 

4. G.P.Â. of college 
physics courses 
(12 wilts or more) 

5. G.P.A. of college 
chemistry courses 
(10 wilts) 

No. 243 
Transfer Group 
Corr. P.E. 

21 

No. 583 
Native Group 
Gorr. P.E. 

.87 .02 .87 .01 

.67 .02 .70 .01 

.60 .03 .69 .02 

.60 .03 .69 .02 

.50 .03 .61 .02 

The native students were those who completed all of 

their college work on one campus. The transfer students 

were those who completed all of their lower division work 

at one junior college and then transferred. Evidence in- 

dicated that the junior college transfer did. as good. work 

in the upper division courses as did the native student. 

The prediction, therefore, of upper division engineering 

success for transfer students, when based upon their jim- 

br college record, was as effective as was that for 

native students when based upon their lower division rec- 

ord. In the main, therefore, the study indicated that it 

is possible to forecast engineering success just as 
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efficiently for junior college transfers at the time of 

their transfer as lt Is for native students at the end. of 

the ir sophomore year. 

Tohnson (20, pp.277-283), In conducting a study in a 

group of five engineering colleges with a total of 921 

students, used the College Board Test combined with the 

average high school grades in an attempt to prediot engi- 

neering success. The following prediction results were 

obtained. Each student was assigned a score which repre- 

sented the combination of his score on the College Board 

Test with his high school grade average. This score was 

then used to mark the students. Those students who were 

in the top four percent were found to have 97 chances 

out of 100 chances of completing their engineering train- 

Ing. The next 12% had. 88 chances in 100. Thirty-four 

percent, just above the median, had 66 chances in 100. 

Thirty-four percent, just below the median, had. 34 chances 

in 100. The next 12% had 12 chances In 100, and. the low- 

est four percent had three chances in 100 of completing 

their engineering education. The correlation result be- 

tween the College Board Test end the average high school 

grades was .68. 

Higgins (16, pp.743-746), in a study involving 153 

men, investigated the relationship between the mathematics]. 

ability of engineering students and their success in the 
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engineering curriculum at Cornell University. The results 

of Higgins' study indicated that students of superior 

mathematical ability did the best work in the engineering 

curriculum. Predictions for individual students was not 

advised, but prediction for groups of individuals in rela- 

tion to ultimate success in the engineering school could 

be made on the basis of their freshman mathematical grades. 

McClanahan and Morgan (30, pp.491-501) in a study in 

1936-3? with 114 students in engineering, and again in 

1945 with 100 students in engineering, using five separate 

tests, found zero order coefficient correlations between 

each of these five variables and the first year college 

grade point averages as shown below. 

Cooperative English Test r = .583 
Chemistry Aptitude Test r z .652 
Reading Test r = .495 
A.C.E. Test r z .648 
High school ratio r .359 

The best single predictor of first year engineering 

grades among the list of variables was the score on the 

Chemistry Aptitude Test. 

Lord and Cowles (2'?, pp.30-39) correlated individual 

engineering student grade point averages for all college 

courses taken during the first term with the composite 

score received on the Pre-Engineering Inventory Test to 

determine whether or not this composite score would serve 
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as a predictor of engineering success. A resulting co- 

efficient of correlation of .60 was found between the com- 

posite score on the test and the first term grade point 

average. It would seem that this test would perform very 

satisfactorily as a predictor of engineering school suc- 

cess. 

Carillo and Reichart (5, pp.361-368) found that by 

scoring the American Council on Education Test for eau- 

tion factor and by combining this factor with the scores 

on mer1oan Council on Education Test, the value of the 

test as an instrument for predicting college grades in 

engineering curriculum could be increased. 

Correlations of the over-all grade point average re- 

celved in college with the scores received on the Ameri- 

can Council on Education Test improved from .487 .05 to 

.492 .05 with the use of the caution factor. 

Berdie and Sutter (1, pp.184-190), in a prognosis 

study of engineering students at the University of Minne- 

sota in 1950, found the best single predictor of over-all 

grade point averages for students in engineering to be 

percentile rank of the student in his high school graduat- 

ing class and the General Educational Development Test III. 

Hurd (19, pp.25-30) found in a correlation study be- 

tween over-all grade point average in college engineering 

courses and grade point average in various pre-engineering 
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courses that the following four criteria ranked highest in 

predicting success in engineering courses. These are 

listed in the order of their best predictive value. 

Grade point average in pre-engineering 
physics r .57 

Grade point average in all pre- 
engineering courses r .52 

Grade point average In pre-engineering 
chemistry r .45 

Grade point average in pre-engineering 
mathematics r .40 

A large number of the students In this study showed a 

relatively small variation between grades received In en- 

gineering and that received in pre-engineering courses. 

There was, however, a small number which showed consider- 

able variation from course to course. 

Truemann and Sullivan (45, pp.29-33), using a group 

of variables, found the Engineering end Physical Science 

Aptitude Tests to be the best single indicator of scholas- 

tic achievement in the engineering school. 

Holcomb and Laslett (17, pp.107-116), In a study at 

Oregon State College, found that the nerioan Council on 

Education Exaruination was apparently the best device for 

segregating students into ability groups with respect to 

engineering. Students whose scores in the psychological 

examination fell below the twentieth percentile had very 

little chance of ever graduating in engineering. 

Cooprider and Laslett (8, pp.683-68?) conducted an 

investigation using 376 students at Oregon State College 
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to determine the relationship between the scores received 

on two special aptitude tests plus two scholastic tests 

with the grade point averages which had already been 

earned In several subject matter fields at the college 

level. The individual scores on these tests were corre- 

lated with the individual grade point averages for courses 

taken in engineering, mathematics, physical science, chem- 

istry, biological science and. for all other courses taken. 

The results indicated that the best single predictor of 

total scholastic achievement at the college level among 

the tests used was either the score received on the £mer1- 

can Council on Educational Psychological Examination or 

the score received on the Engineering an3. Science .à.ptitude 

Test. Each showed a correlation with the tota]. grade 

point average of .51 .03. 

Wilson and Hodges (49, pp.343-357) computed correla- 

tion coefficients between the honor points students re- 

ceived in college and a number of different variables. 

.mong some of the variables used in this study the follow- 

ing correlations were obtained: 

Otis Advanced Intelligence Scale r .967 
Mathematics r = .630 
Introduction to Engineering r = .453 
Mechanical Drawing r = .400 

From these correlations it could be said that the 

score on the Otis Advanced Intelligence Scale constituted 
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the most accurate basis for determining the potential 

ability of students in advanced engineering courses. 

Jones (21, p.295), in conducting an investigation to 

determine the degree to which certain aptitude and achieve- 

ment tests as well as secondary school marks would predict 

soholastic success at different levels of advancement in 

engineering, produced the following results. 

Using 500 students, it was found that the most eff i- 

oient group of tests for forecasting first semester and 

first year marks in engineering consisted of the mathe- 

matics test, the chemistry and/or physics test, and seo- 

ondary school marks. The correlation coefficient between 

this group and grade point averages in engineering was 

found to be between .64 and .63. 

Cohen (7, pp.381-384) conducted a study using as the 

criterion for engineering success the marks received by 

the students in the engineering school. Against this cri- 

tenon he correlated eight variables in the form of stand- 

ard.ized tests plus the grade point average received in 

high school. The investigation involved freshman engi- 

neering students in both 1941 and 1942. The correlations 

received appeared fairly constant for the two groups and 

were as follows: 



1941 Group 

High school 
G.P.Á.. 

Test Battery 

1942 Group 

High school 
G.P.Á.. 

Test Battery 

Grades received High school 
in engineering grade 

r .51 X 

r= .57 r= .18 

r=.48 X 

r= .51 r .34 

Langue (24, pp.658-665) gave the Iowa Placement 

Tests in English, Mathematics, and Chemistry to 300 fresh- 

nian engineering students at the University of Minnesota, 

to determine their efficiency as a device for predicting 

the scholarship of students in courses in engineering. He 

found that the combined scores received by the students on 

the three tests offered a fair indication of engineering 

college success. 

Suimnary 

From these various studies which have been examined 

in detail, the conclusions can be drawn that there is 

still a need for an instrument or instruments which could 

serve as an accurate predictor or predictors of success in 

engineering colleges. 

Many types of criteria were used in an effort to find 

one or more predictors that would give constant results 



when used with any group of students at any college or 

university. The one criterion that comes nearest to pre- 

dicting success in engineering at any given time or loca- 

tion appears to be mathematics grades. The grades re- 

ceived by the student in high school mathematics courses 

appear to be the best predictor of success during the 

first year of engineering work in college. The first year 

mathematics grades received in college similarly prove to 

be the best single predictor of success during the remain- 

ing years of work in the engineering school. 
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CHAPTER III 

Teachers, administrators, and, students In schools of 

engineering are interested in discovering what factors 

affect the grades of students in engineering to such an 

extent that the student is forced to withdraw from the 

school. Even after eliminating those students who are not 

oapable of doing college work in general, there is still a 

large number of students in engineering who fail to succeed 

because of other factors. 

Such factors must be discovered. through careful re- 

search. In this study an attempt was made to investigate 

this problem and to prove or disprove the relationship of 

the factors believed to be important in assuring engineer- 

ing success. 

This study involved approximately 560 students which 

was considered to be a fair sampling even with less than 

100% returns. Questionnaires were distributed to this 

number of students in the School of Engineering at Oregon 

State College. The students were divided into two major 

groups. The first group consisted. of those students who 

had enrolled as freshmen at Oregon State College in the 

School of Engineering. The second group consisted of 

those students who had taken engineering or pre-engineering 
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courses at some other college or university and then who 

had subsequently transferred to the School of Engineering 

at Oregon State College. The first group mentioned will, 

for the remainder of this study, be referred to as "native 

students" and the second group as "transfer students." 

After the questionnaires were returned, four areas in 

the school of engineering were selected to be represented 

in this study because of the similarity of their basic 

curricula. The area selections were (1) mechanical engi- 

neering, (2) civil engineering, (3) electrical engineering, 

and (4) industrial engineering.* 

Many questionnaires, of course, were not returned end 

others were discarded because of improperly answered ques- 

tions and omitted questions. Questionnaires of those stu- 

dents who were in their senior year of engineering school 

were also removed as they were not pertinent to the study. 

In addition, questionnaires were discarded so as to have 

an approximately equal number of cases in each of the four 

areas and each of the two groups. In the final tabulation, 

262 questionnaires were used, 130 from transfer students 

and 132 from native students. A further breakdown accord- 

ing to the four areas in engineering is as follows: 

very small number of students were represented. 



Table I 

Classification and Numbers of Students Involved in This Study 

Transfer students Native students 
Class of Class of % of Class of Class of % of 

Area 1950 1951 Total 1950 1951 Total 
No. No. No. No. No. No. 

Civil 
Engineering 24 30 41.6 25 22 35.6 

Electrical 
Engineering 26 13 30.0 46 8 40.9 

Mechanical 
Engineering 23 7 23.0 16 8 18.2 

Industrial 
Engineering 7 -- 5.4 7 -- 5.3 

Totals 80 50 100.0 94 38 100.0 

Total transfer students 130 

Total native students 132 

(1 
t', 



Table II 

Relationship of the Size of High School Graduating Class to Engineering Success 

Transfer students Native students 
Size of No. of %' not No. of %* not 
Classes Responses Graduated Graduated Responses Graduated Graduated 

Up to 50 
pupils 30 100.0 -- 35 88.6 11.4 

51 to 150 
pupils 36 83.4 16.6 47 92.0 8.0 

151 to 500 
pupils 40 87.5 12.5 37 89.2 10.8 

Over 500 
pupils 9 77.8 22.2 2 100.0 -- 

Not answered 16 

*The percentages shown in this table as well as in the remaining tables are 
oarried to one decimal place and have not been rounded off. 
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Apparently the size of the high sohool graduating 

class may be a factor which is related to the successful 

completion of an engineering curriculum by individual stu- 

dents. The figures are not the same, however, for trans- 

fer and native students. For example, 11% more transfer 

students from graduating classes of 50 pupils or less grad- 

uated from engineering than did the native students from 

the same size high school graduating classes. It is inter- 

esting to note that transfer students from high school 

graduating olasses of 50 pupils or less completed the en- 

gineering curriculum in 100% of the oases. 

Approximately nine percent more of the native stu- 

dents from high school graduating classes of 51 to 151 

pupils graduated from engineering than did those transfer 

students from the same size graduating classes. There was 

only a slight difference between successful transfer grad- 

uates and native graduates in the 151 to 500 pupil gradu- 

ating class. 

In opposition to the results of this study, Remmers, 

Hadley and Long (37, pp.167-178) found that, in general, 

engineering students coming from larger graduating classes 

had a better chance of success in engineering than those 

coming from smaller classes. On the other hand, two other 

studies, the first by Jones end Laslett (22, pp.266-271) 
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and. the second by Pettingil (34, pp.190-193), showed that 

students from smaller high school classes were more likely 

to graduate from engineering schools. 

Because of the dissimilarity between these studies 

and also the present study, further investigation about 

the size of high school graduating classes in relation to 

success in engineering needs to be undertaken before def i- 

mite conclusions can be made. 



Table III 

Relationship of the Number of High Sohool Mathematics Courses Taken 
to engineering Success 

Transfer students Native students 
No. of No. of % not No. of % not 
Courses Responses Graduated Graduated Responses Graduated Graduated 

i or 2 2? 96.0 4.0 29 93.1 6.9 

3 or 4 52 80.7 19.3 49 91.8 8.2 

5 or 6 46 88.9 11.1 54 87.0 13.0 

Not answered 5 
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From the results of the table, it would appear that 

the number of mathematics courses taken in high school de- 

creased the probability or engineering success for native 

students as evidenced by the increasing percentage of non- 

graduates in this group as the number of mathematics 

courses taken In high school increased. About seven per- 

cent more native students did not graduate who had taken 

five or six mathematics courses as compared with those na- 

tive students who had taken only one or two. 

However, a slightly different trend was indicated 

with transfer students, in that an increase of about 15% 

was shown in non-graduates who had taken two or three 

mathematics courses over those students who had taken one 

or two. A decrease in the number of non-graduates was 

then indicated by those transfer students who had taken 

five or six mathematics courses in high school, this de- 

crease being about nine percent. 

Boardman end Finch (3, pp.466-475) attempted to find 

the relationship between the number of mathematics courses 

taken in high school by a student and his chances for 

ultimate success in an engineering college. They found 

that 27.9% of those students who had taken two units of 

high school mathematics graduated from the school of engi- 

neering as compared with 58.6% of those who had taken 

three units and 55.5% with four units of mathematics. It 



is interesting to note that there was a slight decrease 

between the percentage of students graduating who had 

four units of mathematics as compared with those students 

who had only three units. Similar results were found In 

this study with transfer students. The group of transfer 

students who indicated they had taken three or four 

courses in mathematics had a smaller percentage of stu- 

dents graduating than the group who Indicated they had 

taken one or two courses in mathematics. This was true 

even of the groups who took five or six courses. 

The results of this study, as well as those obtained 

by Boarthnan and Finch, would Imply that further investiga- 

tion should be made to determine conclusively whether the 

number of mathematics courses taken in high school is a 

factor influencing the success of students in engineering. 



Table IV 

Relationship of Three Different Mathematics Courses Taken in High School 
to Engineering Success 

Mathematics Transfer students Native students 
Courses No. of % not No. of % not 
Taken Responses Graduated Graduated Responses Graduated Graduated 

Algebra 125 87.2 12.8 129 90.6 9.4 

Algebra and 
Geometry 114 85.9 14.1 129 90.6 9.4 

Algebra, 
Geometry and 
Trigonometry 72 84.7 15.3 79 78.0 22.0 
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The results of this table indicate that the kinds of 

mathematics courses taken in high school did. have an 

appreciable effect on the successful completion of the en- 

gineering school. Both groups of students showed a higher 

percentage loss for those students who indicated that they 

had taken algebra, geometry and trigonometry than for 

those students who had taken algebra alone or algebra and 

geometry only. 

With respect to engineering success within the trans- 

fer group, the percentage difference between the students 

taking algebra alone or algebra and geometry and those 

taking algebra, geometry and trigonometry was small, only 

3.5%, but a difference of 12% was indicated within the 

native group. 

As shown by the results of Table IV within the native 

student group, an increase in the number of mathematics 

courses taken increased the number of native students 

failing to graduate. Similar results are shown in this 

table with respeot to the variety of mathematics courses 

taken. An increase in the variety of courses taken by 

native students increased the possibility of their not 

completing the engineering curriculum. 

Douglas and Mioheelson (10, pp.615-619), in a study 

at the University of Oregon in 1930, found that beyond 

the first two years additional mathematics did not 
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oontribute to the grades students received in mathematics 

taken in the first two years of college. 

This factor should not be entirely eliminated, how- 

ever, until further study proves conclusively that it does 

not in any way affect the success of engineering students 

in college. 



Table V 

Relationship of Courses in Which Grades of "A" or "B" Were Received 
at Oregon State College to Engineering Suooess* 

Transfer students Native students 
No. of % not No. of % not 

Courses Responses Graduated Graduated Responses Graduated Graduated 

Chemistry 4 '75.0 25.0 15 66.6 13.4 

Business 14 85.7 14.3 25 100.0 -- 

History 8 87.5 12.5 14 100.0 -- 

Mathematics 28 88.9 11.1 67 89.6 10.4 

Engineering** 60 93.3 6.7 34 94.1 5.9 

English 6 100.0 -- 25 92.0 8.0 

*See appendix, Table XXIII, for a complete list of courses. 

**Only those courses with engineering numbers are included. 
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Because of the large variation in the number of 

responses between the two groups with regards to the vari- 

ous courses in which best grades were received, it is dif- 

f icult to ascertain whether this is a factor which is im- 

portant in determining engineering success. 

The two courses that received the greatest number of 

responses, namely, mathematics and engineering, showed no 

appreciable difference in the number of successful gradu- 

ates. However, approximately 141° more of the native stu- 

dents who did well in business courses graduated than did 

those in the transfer group. The smaller percentage of 

failure in this study for those students in both groups 

who indicated mathematics courses as those in which best 

grades were received agrees with the findings in studies 

by Pierson and Jex (36, pp.397-402) and Wilson and Hodges 

(49, pp.343-357). These findings indicated that mathe- 

maties grades seemed to be an excellent predictor of col- 

lege success In engineering. Berdle and Sutter (1, pp. 

184-190), however, found chemistry grades to be a good 

predictor of success in engineering. 



Table VI 

Relationship Between Mathematics Courses Taken in the Armed Forces 
to Jngineering Success 

Mathematics Transfer students Native students 
Courses Taken No. of % not No. of % not 
in Armed Forces Responses Graduated Graduated Responses Graduated Graduated 

Yes 42 88.1 

No 88 66.5 

Not answered 2 

11.9 33 94.0 6.0 

13.5 95 88.5 11.5 

r;i 

It 
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The relationship of mathematics courses taken in the 

armed forces to eng1neerin success appears to have more 

bearing upon the successful completion of an engineering 

curriculum by native students than by transfer students. 

Within their own group, 5.5% more native students who had 

not taken any mathematics courses in the armed forces 

failed to graduate than those who had taken some mathe-. 

maties courses in the armed forces, whereas only 1.6% more 

transfer students, within their own group, who had taken 

no mathematics courses in the armed forces failed to grad- 

uate than those who had taken mathematics in the armed 

forces. 

Less transfer students completed their engineering 

training irrespective of whether they had training In 

mathematics in the armed forces or not than did those 

native students in either category. The greatest differ- 

ence was between those transfer students and those native 

students who had both taken mathematics training in the 

armed forces; the difference being that 5.9% more of the 

transfer students failed to graduate. 



Table VII 

Relationship of Courses Other Than Engineering Which Have Given Students 
Most Difficulty to Engineering Suocess* 

Transfer students Native students 
No.of %not No.ot %not 

Courses Responses Graduated Graduated Responses Graduated Graduated 

Chemistry 30 66.7 33.3 25 96.0 4.0 

English 55 89.0 11.0 39 92.3 7.7 

Mathematics 38 89.4 10.6 42 90.4 9.6 

History and 
Government 34 91.1 8.9 36 94.4 4.0 

*See appendix, Table XVIII, for a complete list of courses. 
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The results of this table indicate that native stu- 

dents had a better chance or graduating ir they experi- 

enced. difficulty in English, mathematics, chemistry and 

history and government than did transfer students who ex- 

perienoed. difficulty in the saine courses. This was espe- 

cially true in chemistry where 29% more native students 

who had difficulty in those courses graduated than did. 

transfer students. 

With respect to native students, three percent more 

graduated who had difficulty in English, one percent more 

in mathematics, and rive percent more in history and goy- 

ernment than did those transfer students who had diff i- 

eulty in the same subjects. 

One fact seems to stand. out in this table and that is 

that a very high percentage, 33 1/3%, of the transfer stu- 

dents failed to graduate if they experienced difficulty 

with chemistry. This fact would seem to warrant attention 

when predicting the success of engineering students. On 

the other hand, difficulty in chemistry was or little im- 

portance with respeot to the successful graduation in en- 

gineering by native students. 

The findings in this table as well as Table V indi- 

cate that perhaps there is a definite relationship between 

chemistry and engineering success. 



Although definite oonclusions cannot be made from 

the results of this one study, lt would seem advisable 

that further investigations be made to find out whether 

chemistry, as a factor, continues to affect the success 

of engineering students as lt did in this study. 



Table VIII 

Relationship of Class Size in Engineering Courses Taken at Other Institutions 
to Suooess in Engineering at Oregon State College 

Transfer students Native students 
Size of No. of % not No. of % not 
Classes Responses Graduated Graduated Responses Graduated Graduated 

25 or less 
pupils 33 81.9 18.1 42 83.4 16.6 

Over 25 
pupils 89 91.]. 8.9 90 94.5 5.5 

Not answered 8 
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The same relationship within both groups was found 

between the percentage of failures among students who 

were in classes with 25 pupils or less and those in class- 

es of over 25 pupils. That is, 11.1% more native students 

and 9.2% more transfer students failed to graduate when 

they were in classes of 25 pupils or less. Apparently 

the students did better when they were in larger classes. 

Only 1.5% more transfer students who were in classes of 

25 pupils or less failed to graduate than did those native 

students in the sanie category, but 3.4% more transfer stu- 

dents who were in classes of over 25 pupils failed to 

graduate than did those native students who were in the 

larger classes. 

In a study by Rennrter, Hadley and Long (37, 34p.) in 

which the size of the high schools as related to college 

success was investigated, it was found that the superior 

students, those who were most likely to graduate from col- 

lege, came from large city high schools which would indi- 

cate large graduating classes. Two other studies by Jones 

and Laslett (22, pp.266-2?l) and Pettingil (34, pp.190-193) 

did not bear out the results of Reinniers, Hadley and Long's 

study. Although Jones, Laslett and Pettingil all found 

that students graduating from smaller high schools were 

most likely to graduate from college, Jones and Laslett 
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did find that grade prediction was more accurate for stu- 

dents graduating from large high sohools. 

The results of this present study, as well as the re- 

suits found by Zones, Laslett and. Pettingil indicate that 

perhaps students from small high school graduating classes 

had a better chance of graduating than those who graduated 

with large classes. 



Table IX 

Relationship of Effectiveness of Presentation of Course Material 
to Engineering Success 

Transfer students Native students 
Presentation No. of % not No. of % not 
of Material Responses Graduated Graduated Responses Graduated Graduated 

EffectIve 88 90.1 9.9 57 92.3 7.7 

Ineffective 22 81.9 181 33 87.9 12.1 

Undecided 11 100.0 -- 12 83.4 16.6 

Not answered 9 10 

c'i 
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There appears to be some relationship between the 

student opinion of the effectiveness of course material 

presentation to engineering success. For example, 8.2% 

more of the transfer students who indicated that the mate- 

rial was presented ineffectively failed to graduate than 

did. those who said that the course material was presented 

effectively. The same relationship was true within the 

native student group but with only 4.4% more falling to 

graduate. 

Only 2.2% more of the transfer students who indicated 

that the course material was presented effectively failed 

to graduate than did those native students who made the 

same Indication, whereas six percent more transfer stu- 

dents who connnented that the course material was not 

effectively presented did not graduate than did those na- 

tive students making the same comment. 



Table X 

Relationship of 1ng1neering Training in the irrned Forces 
to Engineering Success 

Engineering Transfer students Native students 
Training Taken No. of % not No. of % not 
in Armed Forces Rponses Graduated Graduated Responses Graduated Graduated 

Yes 63 91.6 8.4 49 89.8 10.2 

No 6? 82.1 19.9 83 86.8 13.2 

(Ji 
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Engineering training taken while in the armed forces 

appears to affect transfer students more in relation to 

the number who graduate than it affects native students. 

Approximately 10% more transfer students failed to gradu- 

ate when they had not had engineering training in the 

armed forces than did those transfer students who indi- 

cated they had had training in the armed forces. 

The native students had almost the seine percentage, 

three percent of the students not graduating, whether they 

had engineering training in the armed forces or not. 

There were 1.8% more of the native students who had taken 

engineering training in the armed forces who did not grad- 

uate as compared to transfer students who had taken engi- 

neering training in the armed forces, whereas twice that 

amount, 4.7%, of the transfer students who did not have 

engineering training in the armed forces did not graduate 

as compared to the native students who did not have any of 

these courses either. 
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Table XI 

Comparative Rank of Five Courses in Engineering 
Which Have Given Most Diffioulty 

to Students in Englneering* 

Transfer students Native students 
No. of No. of 

Courses Responses Courses Responses 

1. Statics and 1. Statics and 
dynamIcs 33 dynamics 41 

2. Analysis of 2. Analysis of 
electrical eleotrïoal 
engineering 28 engineering 27 

3. Strength of 3. Strength of 
materials 25 materIals 22 

4. Heat 4. Mechanical 
engIneering 20 drawing 19 

5. Mechanical 5. EngineerIng 
drawing 19 problems 16 

*See appendix, Table XIX. 
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Apparently almost equal difficulty was experienced 

by both transfer and native students in the seine courses 

as indicated by the number of responses and the rank of 

each of the courses. The first three courses had identi- 

cal rank with both transfer and native students, but 

mechanical drawing ranked fourth with native students and 

In the fifth position with transfer students. 



Table XII 

Relationship of Interest Tests to Englneering Sucoess 

Took Transfer students Native students 

Interest No. of fo not No. of % not 

Tests Responses Graduated Graduated Responses Graduated Graduated 

Yes 36 77.8 

No 94 80.5 

22.2 24 95.9 4.1 

19.5 108 88.9 11.1 

cJl 

cD 



A noticeably hiier percentage, approximately 18% of 

transfer students, failed to graduate than did. native stu- 

dents of those who indicated they had taken interest tests 

which influenced their choice of an engineering profession. 

Seven percent more of the native students who indicated 

they had not taken an interest test failed to graduate as 

compared to those native students who indicated they had 

taken tests. Opposite results were obtained within the 

transfer group; however, the percentage difference was 

smaller as only 2.7% more of the students who had taken an 

interest test did not graduate as compared with those who 

had not taken tests. 

Melville and Fredericicsen (31, pp.l69-l?3) undertook 

a study of the Strong Interest Inventory for Men in rela- 

tion to college engineering success. Correlating the 

grades of freshman engineering students with the Strong 

Test, they obtained correlation coefficients as high as .20 

for the group tested indicating that the scores made on 

the Strong Test may be used as a possible predictor of en- 

gineering school success. 

Frandsen's (13, pp.57-66) study supported Strong's 

hypothesis that "..... interest may not correlate to any 

degree with achievement over a short period of time and 

yet it can significantly when achievement involves per- 

formance over a considerable period of time." Frandsen 



found a correlation of .50 between scientific interest as 

measured by the Kud.er Preference Record and long range 

achievement as measured by a serles of retests using the 

General Educational Development Test in Natural Science. 

Young and Estabrooks (51, pp.735-736), using a spe- 

ojal interest scale, found. they could predict grades 

pretty well at Colgate University. In another study, 

Molser (32, pp.188-196) found that the Interest scale 

developed by Young and Estabrooks predicted grades quite 

well. For exemple, Moiser correlated their interest test 

with college grade point average and found a correlation 

of .55 wIth a group of 42 art students, but he only re- 

ceived oorrelations of .29, .25, and .19 with somewhat 

larger groups of technical and buziness groups. 

It would appear from the results of this study and. 

from the lack of agreement In the findings of other in- 

vestigators that further studies should be made concern- 

Ing the relation of interest tests to engineering success. 



Table XIII 

Relationship of Definiteness of Vocational Choice to Engineering Suooess* 

Had. Definite Transfer students Native students 
Vocational No. of % not No. of % not 
Plans Responses Graduated Graduated Responses Graduated Graduated 

Yes 128 87.5 12.5 114 98.3 1.7 

No 2 100.0 -- 18 94.5 5.5 

*Defined as the planning for an engineering profession before entering college. 
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A noticeable difference in the number of students 

graduating was shown between transfer and native students 

who indloated they had made a definite ohoioe of an engi- 

neering profession before entering college. An almost 

equal number of responses was received with both groups; 

this difference indicated that 10.8% more transfer stu- 

dents failed to graduate than did native students. The 

small number of responses of transfer students who had no 

definite plans for an engineering vocation before entering 

college does not permit a comparison between the two 

groups. 

In a study by Marshall (28, pp.596-598), a definite 

relationship between definiteness of vocational choice by 

students and higher grades was found. On the other hand, 

the results of a study by Zorbaugh and Kuder (52, pp.62- 

64), based upon 2000 oases, failed to find, a superiority 

in grades to go with definiteness of vocational choice. 



Table XIV 

Relationship of Reading to Engineering Success 

Part A 

Students who had reading difficulty as shown by tests 

Transfer students Native students 
Reading No. of % not No. of 'fo not 
Difficulty Responses Graduated Graduated Responses Graduated Graduated 

Yes 25 96.0 4.0 19 100.0 -- 

No 39 87.2 12.8 55 91.0 9.0 

Part B 

Sub jeotive reply by students of felt difficulty 

Had Felt Transfer students Native students 
Reading No. of % % not No. of % % not 
Difficulty Responses Graduated Graduated Responses Graduated Graduated 

Yes 21 76.2 23.8 17 100.0 -- 

No 46 91.4 8.6 31 90.3 9.7 
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Reading difficulty as indicated by a reading test 

appeared to influence success with respect to both native 

and transfer students; however, the results were opposite 

than the writer expected for those students whose test 

results indicated no difficulty. Within both groups, 

those students whose test results indicated no difficulty 

were less successful then those students whose test re- 

suits did indicate reading difficulty. To be more exact, 

8.8% nore transfer students end nine percent niore native 

students, both of whose tests indicated no reading diff i- 

oulty, failed to graduate as conipared to those students 

within their respective groups whose test results did in- 

dicate a reading difficulty. When comparing transfer stu- 

dents with native students in each of the two categories, 

it seems that the native students were more successful by 

about four percent in both categories. 

The results of the table in which students replied 

subjectively about their own reading difficulty show a 

much higher percentage of non-graduates among those stu- 

dents in the transfer student group who indicated a felt 

reading difficulty as compared to those who had no felt 

difficulty; that is, 15.2% more transfer students failed 

to graduate when they indicated a felt reading difficulty 

then did those who replied in the negative. Opposite re- 

sults were obtained for the native group. For example, 
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9.7% more native students failed to graduate when they 

indicated no felt reading difficulty than did those stu- 

dents who had felt reading difficulty. It is interesting 

to note that the native students who had a felt reading 

difficulty as well as those native students who had a 

reading difficulty as Indicated by tests had. a 100% gradu- 

ation in both oases. 

Apparently native students who had a felt reading 

difficulty had a better chance of graduating than did 

transfer students who had a felt difficulty in reading, 

inasmuch as 100% of the former group graduated and only 

76.2% of the latter group graduated. Little difference 

was noted between the two groups with respect to engineer- 

ing success among those students who did not have a felt 

reading difficulty. 

In an investigation by Wrenn (50, pp.357-363), it was 

found that there was a positive relationship between read- 

Ing and college grades. In other investigations, Lauer 

(25, pp.655-662) and Broom (4, pp.561-565) found similar 

results in that reading ability was related to academic 

success. 



Table XV 

Relationship of Factors Affecting Choice of Engineering Profession 
to Engineering Success 

Transfer students Native students 
No. of % not No. of % not Factor Responses Graduated Graduated Responses Graduated Graduated 

1. Experience 
in armed 
forces 20 100.0 -- 15 100.0 -- 

2. Friends 10 100.0 -- 5 100.0 -- 

3. Parents 17 94.2 5.8 14 78.6 21.4 

4. Previous 
wo rk 
experience 8 87.5 12.5 23 91.3 8.7 

5. Self- 
interest 43 86.1 13.9 49 96.0 4.0 

6. No well- 
defined 
reason 14 78.6 21.4 8 62.5 37.5 

7. Teachers 9 77.8 22.2 4 75.0 25.0 
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Because of the large variation in the number of 

responses to the various factors, only three factors have 

a sufficiently large number of responses to indicate an 

appreciable difference. The first factor, experience in 

the armed forces, shows a perfect relationship within both 

groups In that there was a 100% graduation of those stu- 

dents who had Indicated they chose engineering on the 

bases of experience In the armed forces. 

The second factor, self-interest, as the reason for 

choosing an engineering profession, did not provide as 

good results in that 14% of those transfer students who 

had indicated this as their reason and four percent of the 

native students failed to graduate. 

The third factor, parents' Influence, in the choice 

of an engineering profession by the student, showed a much 

higher loss, 21.4% of students not graduated in the native 

group as compared with 5.8% not graduated for those trans- 

fer students who had been influenced to take engineering 

by their parents. 



As a concluding aspect of this study, the writer 

wishes to include some of the subjective comments made by 

the engineering students participating in this study with 

regard to the improvement of the engineering instruction 

and the engineering curriculum at Oregon State College. 

Although the comments listed below were not the only ones 

made by the students, they do represent the thoughts of at 

least two or more students. The most frequent comments 

made are as follows: 

1. Sixteen native students and 22 transfer students 

suggested that the school of engineering avoid 

using student instructors unless they are thor- 

oughly familiar with the material they are teach- 

ing. 

2. Seven native students and six transfer students 

suggested that the engineering curriculum be 

lengthened to five years. 

3. Seven native students and six transfer students 

suggested that there be more integration of the 

engineering courses, particularly mathematics, 

with other courses in engineering. 

4. Two native students and two transfer students 

suggested that an improvement be made in the 

selection of textbooks. 



b. Two native students and tive transfer students 

suggested that less report writing be required. 

6. Two native students suggested that more background 

courses be required for advanced courses in engi- 

neering. 

The writer hopes that by including these suggestions 

as part of this study they may be of some use to the ad- 

ministrators end teachers in the School of Engineering at 

Oregon State College. It is rthy of note, however, that 

an almost equal number of students as those who had sug- 

gestions for improving the curriculum and instruction had 

nothing but praise for the engineering school and could 

not offer any suggestions for improvement. 
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CHAPTER IV 

CONCLUSIONS AND RECOIIIMENDATIONS 

Conclusions 

The limited nature of this study makes lt impossible 

to draw conclusions of an absolute and final nature. How- 

ever, the following general conclusions are substantiated 

by the data presented. In each conclusion, success In en- 

gineering is defined as graduation from the School of Engi- 

neering at Oregon State College. 

1. The size of the high school graduating class is 

slightly related to engineering success. A larger 

percentage of native students failed to graduate 

than did transfer students who had indicated that 

they graduated with hïgh school classes of 50 

pupils or less. 

2. The number of mathematics courses taken by engi- 

neering students when they were in high school 

appears to affect the success of transfer stu- 

dents when the number goes beyond one or two 

courses and. beyond tbree or four courses for na- 

tive students. 

3. The combination of certain mathematics courses 

taken In high school by students in engineering 
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increases the percentage of failure for both 

native and transfer students. 

4. Chemistry oourses appear to be a factor which is 

related to engineering success with respect to 

transfer students. A larger percentage of trans- 

fer students failed to graduate than did. native 

stu1ents when they had indicated chemistry as the 

course in which the most difficulty was experi- 

enced. 

5. Engineering training in the armed forces appears 

to affect engineering success in both groups; how- 

ever, more transfer students graduated than did 

native students when they had indicated receiving 

some engineering training in the armed forces. 

6. Interest in engineering appears to be an important 

factor with respect to the success of transfer 

students. A larger percentage of those transfer 

students who indicated that they had not taken 

interest tests which led. to the choice of an engi- 

neering curriculum failed to graduate as compared 

to those students who had taken interest tests 

which substantiated their interest in engineering. 

7. Definiteness of vocational choice is somewhat re- 

lated to engineering success with respect to 

transfer students. More transfer students failed 
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to graduate when they indicated that they had not 

made definite plans to enter the engineering pro- 

fesslon before coming to college than did those 

transfer students who had made this choice. 

8. The two major factors which influence the choice 

of an engineering profession and which appear most 

closely related to engineering success are (1) ex- 

perlence in the armed forces and (2) self-interest. 

Those students, both native and transfer, who In- 

dicated. that their choice of engineering had been 

influenced by experience in the armed forces grad- 

uated in 100% of the oases. Self-Interest, al- 

though not producing a perfect record, ranked 

second, but a greater percentage of transfer stu- 

dents failed to graduate than did native students 

who had indicated that their choice of engineering 

was influenced by their own self-interest in the 

field. 

9. For both groups there appears to be a definite in- 

verse relationship between reading test scores and 

engineering success; that is, those students whose 

tests indicated that they had a reading difficulty 

had a better chance to graduate than those whose 

tests indicated the opposite. 
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10. A felt difficulty in reading appears to be 

directly related to engineering success for 

transfer students. A larger percentage of 

transfer students failed to graduate who had 

indicated that they had a felt difficulty in 

reading than those students who did not have 

this felt difficulty. 

li. There seems to be some relationship between mathe- 

matics courses taken in the armed forces and. engi- 

neering success for native students. A larger 

percentage of native students who did not have 

mathematics courses in the armed forces failed to 

graduate than did those who had these mathematics 

courses. 

Recommendations 

In compiling the following list of recoxmnendations, 

the writer has taken into consideration the tact that the 

relatively small nuuber of cases involved In this study 

may account for some of the contradictory results as corn- 

pared with those of similar investigations. However, it 

is hoped that these recommendations may be of some assist- 

ance to teachers and. administrators in the school of engi- 

neering in increasing the efficiency of their school and 
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thus enabling those students who are enrolled. in engineer- 

Ing to be more successful. It is recommended that: 

1. Further investigations be made regarding those 

major faotors which produced in this study a 

noticeable relationship with engineering success. 

These factors were reading, number of mathematics 

courses teken in high school, kinds of mathematics 

courses taken in high school, difficulty in col- 

lege chemistry, and engineering training in the 

armed forces. 

2. Transfer students who have had difficulty in their 

previous college work in chemistry be given a spe- 

cial review course in chemistry at Oregon State 

College. 

3. Students in engineering at Oregon State College be 

given a reading test early in their freshman year 

to determine whether or not they have a reading 

difficulty. Those students who are found. to have 

a reading difficulty should be offered remedial 

reading work to correct this deficiency. 

4. High school administrators and counselors be. in- 

formed that their students who are planning for an 

engineering curriculum at Oregon State College 

need only take algebra and. geometry while in high 

school. 
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5. Men who are anticipating taking engineering 

training in college after being released from the 

armed forces attempt to get 8.11 the engineering 

training possible while they are still in the 

service. 

6. The administration in the School of Engineering at 

Oregon State College become cognizant of those 

suggestions made in this study by engineering stu- 

dents with regard to improving both the engineer- 

ing instruction and the engineering curriculum. 
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Table XVI 

Mortality for Cases Represented in This Study 
For a Four-year Period, 1945-1949. No. 232* 

School Term -- -- Number Number of Percent of 
and Year Remaining Dropouts Dropouts 

1945-46 Fall 136** 96 41.3 
Winter 109 13 5.6 
Spring 86 10 4.3 

1946-4? Fall 61 25 10.? 
Winter 58 3 1.2 
Spring 58 -- -- 

1947-48 Fall 53 5 2.1 
Winter 51 2 .8 

Spring 51 -- -- 

1948-49 Fall 48 3 1.3 
WInter 45 3 1.3 
Spring 44 1 .4 

''Total number of students registered In school of 
engineering at the start of fall term. 

**Total number of students remaining at the end of each 
quarter. 
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Table XVII 

Number of Dropouts by Quarters for 268 Students in the 
School of Engineering for a Two-year Period, 1948-1950 

Transfer students Native students 
No. 140* No. = 128* 

School Term No. No. of No. No. of 
and Year Remaining** Dropouts Remainlng** Dropouts 

1948 -49 

3uniors Fall 122** 18 124** 8 
Winter 120 2 123 1 
Spring 95 35 122 1 

1949-50 

Seniors Fall 95 0 122 0 
Winter 94 1 120 2 
Spring 93 1 120 0 

Total graduates Total graduates 
93 120 

*Total number of oases registered in the school of 
engineering at the start of the fall term. 

**Total number of students remaining at the end of each 
Quarter. 



Table XVIII 

Rank Order of Courses Other Than Engineering Courses 
Which Have Given Most Difficulty to Engineering Students 

Transfer students Native students 
No. of No. of 

Course Responses Course Responses 

1. English 55 1. Chemistry 43 

2. Chemistry 42 2. Mathematics 42 

3. Mathematics 38 3. English 39 

4. History and 4. Caloulus* 31 
Government 34 

5. History and 
5. Caloulus* 29 Government 25 

6. Physics 17 6. Differential 
Equatlons* 21 

7. Economics 14 
9. Psychology 13 

8. Speech 12 
8. Economics 13 

9. Business 12 
9. Physics 12 

10. Differential 
Eq.uatlons* 11 10. Speech 9 

11. Psychology 5 11. BusIness 8 

12. Sociology 2 12. Sociology 5 

13. Shop 2 

*These courses were listed separately end not under 
mathematics because of the large number of responses. 
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Table XIX 

Rank Order of Courses In Engineering 
Whioh Have Given Most Difficulty 

Transfer students Native students 
No. of No. of 

Course Responses Course Responses 

1. Statics and 1. Statics and 
Dynemics 33 Dyneinios 41 

2. Analysis of 2. Analysis of 
Elec. Engr. 28 Elec. Engr. 27 

3. Strength of 3. Strength of 
Materials 25 Materials 22 

4. Heat Engr. 20 4. Mechanical 
Drawing 19 

5. Eleo. Circuits 13 
5. Engr. Prob. 16 

6. Mechanics 11 
6. Surveying 15 

7. Material 
Testing li 7. CIrcuits and 

Equipment 13 
8. Fluid 

Mechanics 9 8. Heat Engr. 12 

9. Reinforced 9. Reinforced 
Concrete 9 Concrete 10 

10. Mechanical 10. HydraulIcs 6 

Drawing 8 
li. Fluid 

11. Structural Mechanics 5 
.na1ysis 8 

12. Intro, to G.E. 4 
12. Engr. Prob. 8 

13. Intro, to E.E. 3 
13. Hydraulics 7 

14. Engr. 
14. Intro, to G.E. 6 Materials 2 

15. Plane Surveying 4 

16. Intro, to G.E. 3 
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Table XX 

Entering Grade Point Averages of Some Transfer Students 
Used In This Study 

Entering G.P.A. of 
Entering G.P.A. of Students Who Did 
Students Who Graduated Not Graduate 

3.91 
3 88 
3.80 
3. 79 
3.78 
3.57 
3.51 
3.23 
3.16 
3.15 
3.11 
3 08 
3.08 
2.99 
2 88 
2.79 
2.67 
2.62 
2.61 
2 58 
2.56 
2.50 
2.42 
2.36 
2 33 
2.27 
2.06 

Mean G.P.A. 2.324 

3.65 
3.35 
3 28 
3.27 
3.17 
3.16 
3.07 
3.06 
2.91 
2 84 
2 82 
2.76 
2.76 
2.75 
2.75 
2.70 
2.65 
2.64 
2 63 
2 63 
2 58 
2.56 
2 53 
2.52 
2.50 
2 49 
2 48 
2.48 
2.45 
2 39 
2.32 
2 . 28 
2 28 
2 28 
2.21 
2.19 
2.16 
2 14 
2.14 
2.14 
2.13 

Mean G.P.Â. 2.263 
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Table XXI 

Relationship of .znount of Individual Instruction 
Received at Other Institutions as Compared With 

That Received, at Oregon State College 

Amount of Transfer students 
Individual No. of Percent Percent not 
Instruction Responses Graduated Graduated 

Same 50 82.0 18.0 

Less 12 87.5 12.5 

More 51 92.2 7.8 

Not answered 13 

Table XXII 

Relationship of a Pre-engineering Curriculum 
Before Entering Oregon State College 

And Success in Engineering at Oregon State College 

Transfer students 
No. of Percent Percent not 

Responses Graduated Graduated 

Yes 110 78.2 21.8 

No 19 84.3 15.7 

Not answered 1 



Table XXIII 

Relationship of Courses in Which Grades of "A" or 'IB" 

Were Made by Transfer Students Before Entering 
Oregon State College to Engineering Success 

Transfer students 
No. of Percent Percent not 

Courses Responses Graduated Graduated 

Chemistry 21 66.7 33.3 

English 25 80.0 20.0 

History 10 80.0 20.0 

Engineering 31 83.8 16.2 

Mathematics 75 85.3 14.7 



Table XXIV 

Q.uestlonnaire Concerning Some Factors Influencing 
Success of Engineering Students at Oregon State College 

In order to more wisely counsel students entering 
engineering and to more efficiently select those who can 
profit from our engineering courses, It is, if possible, 
desirable to find some of the factors which go with vary- 
Ing degrees of academic success In our courses at Oregon 
State College. 

With this thought of service, first to the student 
and second to the institution, a study has been designed 
of which this questionnaire is part. 

Much of the data is merely factual but on certain 
items you are asked to express your opinions. Your ques- 
tionnaire will not be read by or the results given to any 
staff member. Only mass data will be furnished the staff. 
The questionnaire will be turned over to the graduate stu- 
dent making the study and he assures you your question- 
naire will remain confidential. The results of this study 
will be made available to all interested students. 

Signed (Harold C. Gluth) 

The first section of the questionnaire is to be 
filled out with the aid. of the instructor, and any ques- 
tions may be directed to him. It is important that you 
understand the Items thoroughly before answering them. 
Answer the questions as accurately as possible. 

The questionnaire can be completed by either circling, 
filling in or writing In the correct responses. Some of 
the questions are constructed for students who have trans- 
ferred from other institutions, some for students who have 
enrolled in their first term in engineering at O.S.C. and. 

the renainder for students who have entered 0.3.0. in 
schools other than engineering. Answer those questions 
which pertain to your particular case. 



A. N.àME: Last First Middle 

B. Indicate year you entered O.S.C. and circle semester: 
Year Fall Winter Spring 3er 

C. Circle class entered at 0.S.C.: 
Fresh. Soph. Tunior Senior 

D. Circle term entered at 0.S.C.: 
123 456 789 101112 

B. Circle present year in school: 
Fresh. Soph. Junior Senior 

F. Circle present term in school: 
123 456 789 101112 

G. Did you transfer from another institution? No Yes 
Neme 

H. Did you transfer from another 0.5.0. school? No Yes 
Name 

I. Circle transferred from other 0S.C. school: 
123 456 789 101112 

J. Department of engineering in which now enrolled: 
Neme_________________________ 

1. Name and location of high school graduated from. 
Approximate size of your graduating class. 
Name Location No. 

2. Check courses in mathematics taken in high school: 
Course Check Course Check 

Algebra--ist semester ( ) 
Trigonometry ( ) 

Advanced Algebra ( ) Other math courses: 
Plane Geometry ( ) ( ) 

Solid Geometry ( ) ( ) 

3. In what college courses did you make your best grades 
BEFORE entering 0.5.0.: 

Course Grade Course Grade 

( ) ( ) - 
( ) _________________ ( ) 

---___ ( ) ______________ ( 



4. In what courses at O.S.C. have you made your best 
grades: 

Course Grade Course Grade 
( ) ( ) 

( ) C) 
( ) C) 

5. List the courses OTBER THAN ENGINEERING which have 
given you the most difficulty: 

Course Grade Course Grade 
( ) ( ) 

( ) ( ) 

C) ( ) 

6. List the courses in ENGINEERING which have given 
you the most difficulty: 

Course Grade Course Grade 
( ) C) 
( ) ( ) () C) 

Circle One 
'1. Had you prior to entering O.S.C. planned 

on entering engineering? Yes No 

8. Were you enrolled in a pre-engineering 
curriculum before entering O.S.C.? Yes No 

9. Did you take any interest tests which led 
you to take engineering? Yes No 

10. Did you ever take a reading test? Yes No 

11. Did the results show you had reading 
difficulty? Yes No 

12. Do you feel that you have difficulty in 
reading? Yes No 

13. Did you have any engineering training while 
in the Armed Forces? Yes No 

14. Did you have any engineering math courses 
while in the Armed Forces? Yes No 

15. Who and/or what influenced your choice of engineering? 



16. In your college work before entering engineering at 
O.S.C. what were the approximate sizes of your 
classes? Indicate as (10) (20) (30) (40) (50) 

(Over 50) 

College Chem. Lab. 
College Chem. Leot. 
College Physics Lab. 
College Physics Leot. 
Others ___________________ 

17. How much individual attention did you receive from 
your instructors in engineering or pre-engineering at 
your previous institution as compared with that re- 

ceived. since entering engineering at 0.3.0.? 
More ( ) Less ( ) 

Seme ( ) 

18. In your opinion is the presentation of engineering or 
pre-engineering course material effective or ineffec- 
t Ive? 


