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CHAPTER I 

' . 
INTRODUCTION 

Introduction to the Problem 

Incentive for this study arose from a very real problem -

attrition of engineering students. Engineering educators have become 

irtcreasingly more concerned about the relatively high dropout rate of 

engineering students (11). Many problems exist in relation to attri-

tion, but of equal interest is a seemingly incongruent situation that 

has been noted by the Office of the Dean, College of Engineering at 

Oklahoma State University. The ACT1 Composite Score mean for engineer-

ing students at Oklahoma State University is around twenty-five. Some 

engineering students with an ACT composite score above the mean for 

engineering students drop out of ebgineering, while other students hav-

ing a composite score as low as fourteen persist in engineeripg 

d
. 2 stu ies. Expected academic success is usually associated with aptitude 

and achievement. The ex~sting situation cited above in this College of 

1American College Testing Program, Technical Report, 1965 Edition. 
Iowa City: Science Research Association, 1965. Oklahom~ State 
University uses the American College Testing Program (ACT) battery as a 
pre-college entrance examination, which has a normed composite score 
median of 20 for college-bound high school seniors. 

2The range of standard error for the ACT composite score is ,96-
1.12 with a test-retest standard deviation of 4.0 and 3.6. 



Engineei;-ing suggests· that ·.other factors are involved and should be 

considered when persistepce in engineering studies is examined. 

Many studies have been undertaken and various approaches used in 

attempting to determine a satisfactory scheme of advisement of matricu-

lating engineering students. Efforts have been made to identify those 

factors which characterize the student who persists in engineering 

studies. Simeons (44), in studying the problem of persistence o:f;. engi-

neering students, used with some success a ~ethod of relating grade 

3 point average to credit hours completed to predict performance. His 

study has relevance for the persisting student but does not address 

itself to the beginning student. As was noted, the Simeons' study con-

sidered intellectual variables exclusively (grade point averages and 

cumulative hours). 

2 

Another approach has been to study the relationship of intellectual 

and non-intellectual variables. Simpson (45) and Bradshaw (10) related 

intellectual variables (aptitude, achievement and academic success) to 

selected non-intellectual variables (interest and personality factors) 

in engineering students. Bowers (9) attempted to ascertain optimal pre-

dictors of success for engineering students using both intellectual and 

non-intellectual variables. 

The literature suggests yet a third method of studying persistence 

of students, that of using only non-intellectual variables. Greenfield 

(21) reported that various investigators have proposed that non-inte.llec-

tual factors, such as interest and motivation, contribute to an unknown, 

degree to the success or failure of college engineering students. Elton 

3 . ' Obtained r's ranged from .61 to .87. 



and Rose (18) determined that certain significant and identifiable 

personality differences exist between students who stay in engineering 

and ~hose who transfer to other colleges, and that the college to which 

they transfer can be identified by those differences. 

3 

One further point must be mentioned. Studies by Ospiow, Ashby, and 

Wall (38), Roe (41), and Holland (25) have demonstrated that an individ-· 

ual tends to make a vocational choice consistent with his personality. 

To augment this notion, Cooley (15) stated that persons with similar 

personalities tend to make similar types of career decisions. 

The up-shot of these precursory studies has indicated that: (1) 

certain non-intellectual variables tend to characterize students who 

persist in specific courses of study, and (2) career choice is consist­

ent with the personality of the individual, which tends to be similar to 

tli.e personality of other individuals who have made the same choice. 

At this juncture, hopefully it is seen how helpful it would be, to 

counselors and to students, to be able to identify in the beginning stu~ 

dents those variables which characterize the successful and persisting 

student. 

Nature of the Problem 

It is trite to say that the study of non-intellectual variables, 

such as interest, value, personality, socioeconomic position, is a com­

plex one. A design intending to show the relationship of these varia­

bles to academic persistence and success confounds the problem even 

more. 

Various researchers have indicated that each of these variables 

(interest, values, personality factors;, and socioeconomic position) 
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contributes, in itself, to the choice of an area of study. With 

reference to interests, Ewens (20), in a study of the relationship of 

the profiles of interest and aptitude concluded that the relationship 

between aptitude and interest may not be a general condition revealed by 

studying a single interest-aptitude area.. He indicated his findings 

suggest further study as to whether or not the similarity or dissimilar­

ity of profiles relate to personality characteristics, school grades, 

etc. 

Strong (48) indicated that numerous studies have demonstrated that 

interests are related to later. occupational involvement, and that stu­

dents tend to enter occupations in which they were interested as adoles­

cents. Kelly and Fiske (31) have shown that performance within an 

occupation is correlated to earlier measured interests. 

These few studies have intimated that occupational choice is 

related to tested interests. Since specific college courses are con­

cerned with material pertinent to an occupation, is there, then, a rela­

tionship between persistence in a course of study and interests, as 

there is with interest and occupations? If so, can an assessment of 

interests produce a profile characteristic of students who select and 

persist in a given course of study? 

With references to values, the Study of Values authored by Allport, 

Vernon, and Lindzey (1) has reported a significant difference between 

the mean scores of 5,894 college males and 508 undergraduate students in 

a college of engineering (see Table 1). 

Studies have shown that in some instances values of college 

students tend to change. Hilton and Korn (24) have demonstrated that 

values as measured by the Study of Values, Allport, Vernon and Lindzey, 



TABU: I 
i i 

THE t TEST OF SIGNIFICANCE OF DIFFERENCE'S BETWEEN THE 
-GENERAL NORMS OF 5,894 COLLEGE MALES AND 508 

UNDERGRADUATE STUDENTS AT NEWARK:· COLLEGE OF_ 
ENGINEERING (MALE) (1, pp. 11-14) 

Engineering Student 

Subtest N x s.d. 

Theoretical 508 47.64 6.26 

Economics 508 43.61 7.95 

Aesthetic 508 33.41 7.88 

Social 508 34.04 6.64 

Political 508 42.76 6.35 

Rel}gious 508 38.28 9.54 

*t .001@ 00 d.f. = 3.29 
**t .• 10@ oo d.f. = 1.645 
Critical~, Popham (40, p. 398) 

Formula t = X -}-( 
s_ 

x 

Sx 

.27ij2 

.3533 

.3502 

.2951 

.2822 

.4240 

General Norms (Males) 

d.f. N ,µ. t 

507 5894 43.09 16.35* 

507 5894 42.05 4.41* 

507 5894 36.72 -9.45* 

507 5894 37.05 -10.19* 

507 5894 43.22 -1. 63** 

507 ,;5894 37.88 .9433 ns 

5 
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can change significantly over as short a period as nine months. Olive 

(37) found in a study of values between freshman and senior engineering 

students, using the~ Inventory.of Values, that the values of senior 

students differ from those of freshman. 

Personality inventories are other means of identifying and measur-

ing non-intellectual variables. Several studies, Elton and Rose (18), 

Ospiow, Ashby and Wall (38), Roe (41), and Holland (25), have been 

cited, indicating the relationship between personality and occupational 

choice. Cooley (15) stated that most active researchers consider career 

development to be a part of personality development, personality being a 

theoretical interpretation of the individual's observed behavior. 

With reference to measures of socioeconomic position, an 

unpublished study by Lindeman and Schoelen (34) investigated the 

influence of socioeconomic position and job success. A point biseral 

technique of correlation was used to relate a success/fail measure to 

the_Hollingshead Two Factor Index of Social Position for women student 

4 assistants. Although there was a low correlation (probably due to a 

weakness in the success/fail measure) the study did indicate the 

influence of socioeconomic position in job success. Phillips (39, p. 

104) found that technician students entering different types of institu-

tions differed on a number of personal and social background 

characteristics. 

4This study was conducted in the women's residence halls at 
Oklahoma State University. The study had an N of 64 and yielded an r b' p 1 
of 1.48. 
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Statement of the Problem 

The foregoing should serve to indicate that there is still need for 

further investigation of the relationship of non~intellectual variables 

to the selection of and persistence in a specific academic career. 

Previous studies leave the question of the development of and the 

relationship of engineers to norm populations unanswered. The problem 

of this study was to determine, with respect to selected non-intellec­

tual variables, the relationship of clas$es of engineers to each other 

and if engineers tend to differ from norm populations. 

Due to the nature of the variables involved, this was a descriptive 

study. An endeavor was made to measure the organismic variables of 

interest, v~lue, personality, and socioeconomic position of engineering 

students. The variables identified by scores on the scales of selected, 

existing instruments, were the dependent variables of the study. 

Purpose of the Study 

The purpose of this study was tripartite: (1) to identify persist­

ing similarities and/or differences among classes of engineering stu­

dents, i.e., freshman, sophomore, junior and senior students, by the use 

of selected measures of interest, values, personality, and socioeconomic 

position; (2) to ascertain whether or not characteristic profiles exist 

for classes of engineering students and if they are developmental in 

nature; and (3) to determine if the measured variables of engineering 

students differ significantly from the norm groups upon which the 

selected measures were standardized. 
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Research Questions 

The speci-fic questions asked in. this study were: 

Question I: Do the selected measures of non-intellectual variables 

indicate similarities and/or differences among classes of (freshman, 

sophomore, junior and senior) engineering students? 

Questton II: Do the selected measures of non-intellectual 

variables exhibit a characteristic profile for each ~lass of engineering 

students? 

Question III: Do the selected measures of non-intellectual 

variables indicate a trend of change or development between classes of 

engineering students? 

Question IV: Do students who persist in engineering studies. 

exhibit a unique pattern of non-intellectual variables? 

Question V: Do engineering students tend to score differently 

than the norm population of the standardized test used to measure the 

non-intellectual variables? 

Definition of Terms 

Developmental is considered to be a systematic serial increase or 

decrease in the magnitude of the representative scores between groups of. 

subjects. 

Intellectual variables are defined as scores obtained on the scales 

of the various measures of aptitude and/or achievement and by grade 

point average. 

Non-intellectual variables are defined as scores obtained on any of 

the scales of the selected measures of interest, values, personality, 

socioeconomic position, etc. 



a. Interests: scores obtained on any of the scales of the Kuder 

Preference Record, Form CH, (KPR) 

b. Values: scores obtained on any of the scales of the Study of 

Values: A Measure for Measuring the Dominant Interests in 

Personality (SOV) 

c, Personality: scores obtained on any of the scales of the 

Omnibus Personality Inventory, Form!, (OPI) 

9 

d. Socioeconomic position: the position of social status as 

measured by Hollingshead's ~ Factor Index of Social Position, 

(ISP) 

Profile is defined as the outline produced by test scores of the 

subscales plotted in relation to standard scores of the selected 

measures. 

Successful and/or persistent engineering student is defined as that 

student who persists in engineering studies to the classification of 

senior. 

Assumptions Underlying the Study 

The first assumption underlying this study was that a limited 

number of basic instruments would suffice to identify the variables 

tested. Horst (28) believes for reasons of parsimony, the number of 

fundamental measures used in the process should be as small as possible, 

and that each measure should be significantly related to only a few 

criteria. In view of this, only one measure for each category of non­

intellectual variables was used. 

The second assumption was that subjects randomly selected are 

similar to preceding and subsequent students. This assumption is 
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supported by Astin (3). Popham (40, p. 45) stated that in order to draw 

legitimate inferences about populations from samples, one must be sure 

the sample represents the population. One way to avoid biased selection 

:i,.s t9 randomly assign members of .the population to the sample, It was 

assumed that the randomly selected samples will be representative of 

the population from which they come. 

rt was assumed that the subjects responding to the testing gave 

accurate responses to the questions in the instruments used to gather 

data. Since response to participate in the study was voluntary, it was 

assumed that those who respond and those who decline do not differ on 

measures of non-intellectual variables. 

Finally, it was assumed, due to the small size of the N used; that 

the sample population of the study will approximate a normal distribu­

tion and that the scaling of the tests used satisfy the demands of 

parametric statistics. 

Limitations of the Study 

~he dimensions of this study were delimited as follows: 

1, Only male students currently enrolled and who have studied 

exclusively in the College of Engineering, Oklahoma State University, 

were used as subjects. In consideration of the populations used as norm 

groups in the selected standardized measures of n9n-intellectual 

variables, international students were excluded from this study. 

2. The selection of subjects was made without consideration of 

the student's specific major in engineering with one exception, Due to 

the fact that the curriculum for architectural engineering and architec­

ture differs significantly in content and length, students enrolled in 
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architecture and architectural engineering were excluded from the 

study. Those divisions of engineering included are aerospace, agricul­

tural, chemical, civil, electrical, general, industrial and mechanical 

and those enro+led in engineering but undecided. 

3. '}:'his study was not designed to study the problem of attrition, 

although impetus for tp.e study arises from the problem. What ·students 

do if they drop out of school, change majors, or what they do after 

graduatd.o.n is beyond the scope of this study. 

Organization of the Study 

Chapter one contains an introduction to the problem, the nature of 

the problem, statement of the problem, the purpose of the study, the 

research questions, definitions, assumptions underlying the study and 

the limitations of the study. 

Chapter two is a review of the related literature, giving attention 

to selected measures of non-intellectual variables and how these 

measures relate to the study. 

Chapter three contains a description of the cross-sectional cells, 

the method used for random selection, methods used for securing subjects 

and the procedures for obtaining the data. In this chapter there is 

also a description of the measures used in the study and an explanation 

of the statistical treatment of the data to answer the research 

questions. 

Chapter four is an analysis of the statistical results, The format 

of the chapter will follow the sequence of the research questions. 
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Chapter five contains a summary of the study, conclusions and 

inferences derived from the study, and some recommendations for further 

study. 



CHAPTER II 

A REVIEW OF RELATED LITERATURE 

Each year a significant number of beginning students enter colleges 

of engineering throughout the country, but many do not graduate with an 

engineering baccalaureate degree. As is indicated by Bridgman (11) and 

Greenfield (21) engineering educators are concerned about attrition. No 

less concern is indicated by the Office of the Dean, College of 

Engineering, Oklahoma State University. This office reports that in the 

spring of 1968 only 121 students could be identified as having been a 

part of the 548 incoming freshmen in the fall of 1964. Records show 

that only 25 per cent of incoming engineering freshmen graduate from 

Oklahoma State University with a baccalaureate degree in engineering. 

This means that of the 505 incoming freshmen in the fall of 1969, only 

126 are likely to graduate with an engineering degree from Oklahoma 

State University. A study conducted by the Educational Testing Service 

(30) shows that out of 13,000 freshman engineering students, 56 per cent 

withdrew from or dropped engineering. Davis (17) reports in a study of 

7,398 engineering freshmen only 51 per cent were still in engineering as 

seniors. 

In attempting to predict success, Berdie and Sutter (6) say the 

best single predictor of overall grade average in college has been found 

to be the student's rank in his high school graduating class. In view 

of the high attrition rate in engineering,. this criterion is apparently 

13 
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not completely satisfactory. Boe (7) feels that more attention to the 

prediction of overall academic success of engineering students is 

needed, To do this, a method of identifying the variance of the factors 

must be fot,:1.nd. Siemons (44) believes that the "high mortality rate 

among engineering students demands more reliable and helpful techniques 

be developed and employed in advising students as to their probable 

success." 

A popular concept exists that there is such a thing as an 

"engineering personality." A. recer,.t issue of the Professional Engineer 

(19) reported a survey at Stan.ford University which stated that engi­

neering students were viewed by their non-engineering counterparts as 

beip.g less aes:thetically sensitive, less human-value oriented, more pre­

occupied with material security, more self-centered than most other stu­

dents. Engineering students, themselves, tended to agree with these 

observations. Perhaps such "armcl).air observations" can serve as cues 

for studies which are more specific. If such a "personality" exists, it 

should be identifiable by the use of profiles of non-intellectual 

chaiacteristics. 

That vocational choice is inextricably linked to personality 

development has been established by Bordin, Bachmann, and Segel (8), 

Holland (26), Roe (42), and Super (49). Roe (42) suggested that the:r:e 

are relationships between early experience and attitude, abilities, 

interests and other personality factors which affect the ultimate voca­

tional choice of the individual. Holland (25) stated, "the person mak­

ing a vocational choice in a sense 'searches' for situations which 

satisfy his heirarchy of adjustive orientation." 
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Interest Variables 

Interest variables are continuously mentioned as being a factor in 

career choice. Tallmadge (50) conducted a study investigating the rela­

tionship of training methods and learner characteristics. He concluded, 

"although the measured learner characteristics showed no interactions, 

other aptitude, interest or personality factors might have." In a 

subsequent study, Tallmadge and Shearer (51) manipulated instructional 

methods and subject content, from which they obtained a criterion vari­

able. Selected non-intellectual variables identified by the Kuder 

Preference Record and the Gordon Personal Profile were correlated with 

the criterion variable which produced a variance they have called 

''learning style." Their study suggested that certain persons having an· 

identifiable non-intellectual profile achieve better when taught certain 

subject matter in a certain way. It appears that "engineering" is a 

series of unique curr.ieula which includes a certain method of teaching; 

therefore, one might expect to find a unique engineering personality. 

Crosby (16), in discussing the relationship of scholastic achieve­

ment and measured interests (by the Kuder Preference Record), said, 

"they (the Kuder scales) certainly reinforce the main implication of the 

entire study, namely, some measure of motivating factors such as 

interest is most essential to adequate prediction of achievement in 

academic work." 

Using the Kuder Preference Record, Simpson (45, p. 72) found that 

engineering graduates scored significantly higher on the scientific 

scale and significantly lower on the clerical scale than non-engineering 

graduates and dropouts. Speer (46) used the Kuder Preference Record to 

investigate the interest patterns of .freshman engineering students, He 
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found that the interest patterns of freshman engineering students 

differed significantly from freshman liberal arts students. 

Value Variables 

This writer believes the measurement of value variables also has 

relevance to this study, even though some of the studies to which refer-

ence has been made have not included such a measure. Miller (36) in a 

study of occupational choice and value variables reported that, "frequen-

~ies with which values received highest scores were found to be related 

to the fact of expressed occupational choice." Olive (37), concerned 

with Jacob's (29) findings that there is little change in students' 

values during college years and Super's (49) suggestion that values are 

molded by exposure to social and psychological demands of an occupation, 

has shown by the use of the Poe Inventory of Values that the values o:f; 

freshman and senior students differ, with the values of senior students 

being more congruent with a perception of occupational role. 

The manual for the Allport, Vernon, Lindzey (1) Study of Values 

reported -that male. engineering students scored higher on the Theoretical, 

Economic and Religious scales and lower On the Aesthetic, Social and 

Political scales than the non-engineering male collegiate population.
5 

5 On the Allport, Vernon, Lindzey Study of Values the collegiate 
population was normed on seven colleges having an N of 2,489 males. The 
means and standard deviations for the various scales were: Theoretical: 
X = 43.75, s.d. = 7.34; Economic: X = 42.78, s.d. = 7.92; Aes~hetic: X = 
35.09, s.d. = 8.49; Social: X = 37.09; s.d. = 7.03; Political: X = 
42.94, s,d, • 6.64; and Religious: X = 38.20, s.d. = 9.32. Engineering: 
508 male undergraduate students mean and standard deviation: 
Theoretical: X = 47.64, s.d. = 6.26; Economic: X = 43.61, s.d. = 7.95; 
Aesthetic: i = 33.41, s:d. ·= 7.88; Social: X = 34.04, s.d. = 6~64; 
Political: X = 42.76, s.d. = 6.35; and Religious: X = 38.28, s.d. = 
9.54. It will be noted that the mean scores of the collegiate popula­
tion are higher than the mean scores of··the general norms with the 
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These data indicate that the values of engineering students differ from 

a collegiate population, but they do not indicate a changing value 

system during their academic career. Due to conflicting reports (37, 

24), it appears that further study of the relation of values and 

academic career is warranted. 

Personality Variables 

Various studies (8, 26, 42, 49, 25) have shown the relationship of 

personality to career choice. In the Elton and Rose (18) study, fresh-

man engineering students were routinely administered the Omnibus 

Personality Inventory. Factor analysis produced the following five 

factors: (1) Tolerance and Autonomy, (2) Suppression-Regression, (3) 

Masculine Role, (4) Scholarly Orientation, and (5) Social Introversion. 

Multiple discriminate analysis was the statistic chosen, which 

delineated engineering students from non-engineering students. 

Stagner (47, p. 660) has said that it; 

... becomes increasingly clear that personality influences 
achievement in an indirect way, by affecting the degree to 
which use is made of the individual's potentialities and may 
explain the low correlations between personality test scores 
and achievement. At some point along the distribution per­
sonality is an advantage in academic work while different 
amounts of the same personality variable may be disadvan­
tageous, or may be operative in one direction in one case, 
the opposite in a similar. 

exception of the Aesthetic .scale. Table I, using a larger and more 
general norm population indicates the scales upon which engineers tend 
to score significantly different. 
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Socioeconomic Position Variables 

The variable of social position is one that also appears frequently 

in the literature as being a factor influencing, not only the college 

bound, but persistence in a college program. Medsker and Trent (35) 

indicated that socioeconomic background is an important factor as to who 

will go to college. Schroder and /Sledge (43) have shown that personal 

variables and motivation may be more important to college achievement 

th~n socioeconomic level of parents, but Astin (3) and Caskey (14) have 

reported that the majority of college dropouts come from a lower socio­

economic background. 

These studies tend to indicate that there is a kind of "self­

selection" toward college. That is, those who are financially able to 

go to college tend to go to college. What is not found specifically in 

the literature is an inclusion of this variable as it relates to the 

personality variables, values and interests, especially in relation to 

the career choice of engineering students. 

Summary 

The literature tends to support the fact that many variables are 

involved in selection of and success in a chosen area of study. Numer­

ous studies have examined the relationship of academic success to 

aptitude and achievement. Some fewer have studied the relationship of 

intellectual variables and non-intellectual variables in success. 

Fewer, however, have attempted to study the relationship of persistence 

to non-intellectual variables, exclusively. 

rt is believed that the literature lends sufficient support to the 

rationale of this study, that of further investigating the influence 



of non-intellectual variables upon academic choice and persistence in 

the course of study. 
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CHAPTER III 

METHODS AND PROCEDURES 

Introduction 

This chapter contains a description of the method used in the 

random selection of the sample groups, the procedure for obtaining sub­

jects, a description of the subjects and of the cross-section cells, 

the procedure of obtaining data, a presentation of the test instruments 

selected ~o measure non-intellectual variables, the research questions, 

and the statistical treatment of the data. 

Cross-Section Cells 

The experimental design of this study identifies four cross­

sectional cells: one comprised of freshmen, one of sophomores, one of 

juniors and one of seniors. Each cell has an N of thirty, making a 

total N of 120, The classification of the student as he.is registered 

with the Office of the Dean, College of Engineering, was the criterion 

for classification. 

Selection of the Subjects 

Computer printouts furnished the Dean of the College of 

Engineering, by the Office of the Registrar were used to secure the 

names of engineering students. These printouts listed all the names of 

individuals presently enrolled in the College of Engineering, their 

20 
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major in engineering, classification, sex, grade point average for total 

hours, ACT composite score, and indicated whether or not the individual 

is a transfer student. 

It was from this printout that the names of eligible students, 

within the limits of this study, were selected, As has been stated, 

all females, international students, transfer students, architectural 

and architectural engineering students were omitted from the study. 

Method of Random Selection 

A printout was secured for each classification. The printout list 

of names is sequenced according to cumulative grade point average. The 

first name on the list was the person with the highest grade point 

average. 

The first step in the selection was to strike off the names of all 

females, international students, transfer students, architectural and 

architectural engineering students, The remaining names on the list 

were numbered consecutively, beginning with the first name, throughout 

the entire list, for each list. 

A table of random numbers from Gouervitch (22) was utilized. This 

table has five pages, comprised of eight columns of five digits, 

and has twenty-five rows. A hat draw method determined the page on which 

to begin. A coin toss determined whether rows (across) or columns 

(down) were to be used. A hat draw was used to determine whether the 

first three, middle three, or last three digits of the column or row 

were used. Each classification list (freshman, sophomore, junior and 

senior) had a usable N. The first 100 usable numbers from each list 

were used as the random sample for that cell. 
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Each of the 400 persons (100 in each cell) was sent a personal 
0 

letter over the signature of the Assistant Dean of Engineering request-

1 2 ing that he participate in the study. A post card to be returned to 

the Office of the Dean, College of Engineering, indicating each stu-

dent's decision whether he would or would not participate in the study 

was encl9sed with the initial letter. 

Upon receipt of the return post card, all those students indicating 

agreement to participate in the study were forwarded a post card3 indi-

eating the date, time, and place for his testing session. These testing 

sessions were set for Monday through Friday the first week in March. 

In the sending out of the invitations to participate, it was 

intended to use the largest equal N possible for the cells. From the 

beginning of the testing it became evident that an alternate plan to 

secure more subjects would be necessary. The first week of testing 

resulted in the testing of twenty-one freshmen, twenty-three sophomores, 

twenty-one juniors and thirty seniors out of a possible 100 for each 

cell. 

Weinberg and Schumaker (54) have indicated that a sample of at least 

thirty cases is generally thought to be satisfactory to display normal 

distribution. Consequently, it was determined that an N of at least 

thirty for each cell was necessary to conduct the study. 

-----,,,.•-,---·-,.--,--,s~-
1 Appendix A for of the letter. · See a copy 

2 Appendix B for of the card. See a copy post 

3 Appendix c for of the card. See a copy post 
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4 
A second letter was sent to those of the raFdom selection who did 

not respond or decline to participate during the first testing sessions. 

In addition, to safeguard against the possibility of not having enough 

responders, an additional thirty names from each cla$sification were 

5 randomly selected and a letter was sent to them. 

The method for the random selection of the contingency sample was 

as follows. The same lists were used as were used for the previous 

$election. The names of those who had not been previously struck out or 

randomly selected were re-numbered consecutively from the top throughout 

the list. The same procedure for random selection was followed as 

previously outlined, the first thirty appropriate numbers being used. 

It should be noted that a period of one week elapsed between the 

first week of testing and the second. The te$ting was at the sam~ place 

and during the same hours for both weeks. There were apparently no 

events of consequence on campus between the first and second sessions of 

testing. 

During the second week of testing, twelve freshmen, eight 

sophomores, twelve juniors and ten seniors were tested. Of these, eight 

freshmen, six sophomores and six juniors were of the contingency sample, 

and four freshmen, two sophomores, six juniors and ten seniors were 

responders of the first random sample who received a second letter. In 

both weeks of testing, a total of thirty-three freshmen, thirty-one 

sophomores, thirty-three juniors and forty seniors were tested. 

4 See Appendix D for a copy of the second letter. 

5 See Appendix E for a copy of the letter. 



24 

It was necessary to throw out some of the tests. The tests of 

three freshmen were thrown out: one was an aerospace technology stu~ 

dent, one an architect, and one had an invalid test. This left an N of 

thirty for the cell of freshmen. One sophomore was deleted because of 

an invalid test. This left the sophomore cell with an N of thirty. 

Three juniors were cast out. It became evident that one was a transfer 

student and two had invalid tests. The result was an N of thirty for 

the junior cell. With the seniors, five had invalid tests and one was a 

transfer student. This left thirty-four seniors. In order to have 

equal N's in the cross-section cells, four seniors were randomly cast 

out, resulting in an N of thirty. These procedures of random selection 

produced an N of thirty for each of the four cross-section cells and a 

total N of 120. 

Representativeness of the Samples 

Due to the difficulty in securing subjects, some question may be 

present as to the representativener;s of the samples. Since this study 

is considering non-intellectual factors derived by scores on the tests 

administered, it is not possible to determine, on these scales, the 

similarities or dissimilarities of the responders and the non~ 

responders. 

In order to allay some question it was decided to compare the 

responders and the non-responders on two available intellectual varia-

bles, the 6 ACT composite score and the cumulative grade point average. 

6see Appendix F for a description of the ACT. 
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A!. test of significance of difference7 was computed for each cell 

between the responders and non-responders (see Tables .II and III). The 

results were that there is not a significant difference between the 

responders and non-responders on the cumulative grade point: average at 

the .01 level, an~ there is no significant difference at the .01 level 

between the responders and non-responders on the ACT composite score, 

with the exception of the seniors. At of 2.78 was obtained for the 

seniors on the ACT composite score. This represents a significant!. at 

the ,01 level. 

When the difference between the senior responders and non-

responders on the ACT composite score became evident it was deemed nee-

essary to ascertain whether or not the responders differed significantly 

from the senior population from which they came, on this variable. 

A general random selection with an N of fifty was made from all 

eligible seniors (eligible within the scope of the study). At test 

was then computed, on the ACT variable, between the respondars of the 

random sample and the general random sample of all seniors. In addi-

tion, a.!_ test was computed between the non-responders of the random 

sample and the general random sample of all seniors (see Tables IV and 

V). 

The results of the!. tests between the responding seniors and the 

general sample of·all seniors and between non-responding seniors and the 

general sample of all seniors on the ACT composite score did not indi-

cate any significant difference at the .01 level. 

7see Appendix G for formuli used to compute.!_ tests of significance 
difference. 



TABLE II 

t TEST OF SIGNIFICANCE OF DIFFERENCE BETWEEN RESPONDERS 
- -~D NON-RESPONDERS ON THE ACT COMPOSITE SCORE 

Responders Non-Responders 

Classification N x s.d. S- d.f. N x s.d. 8- d.f. t 
x x 

Freshmen 30 24.93 3.75 .7221 29 108 24.62 3.95 .3834 107 .3882 

Sophomores 30 25.36 2 .87 .5246 29 110 24.36 3.73 .3586 109 1.58. 

Juniors 30 25.53 3.91 , 7148 29 106 25.16 3.78 .3705 105 . • 515 

Seniors 30 26.23 3.33 ,6104 29 114 24.28 3.65 .3422 113 2.78* 

*significant at .01 level. 

TABLE III 

t TEST OF SIGNIFICANCE OF DIFFERENCE BETWEEN RESPONDERS 
-~ON~RESPONDERS ON CUMULATIVE GRADE POINT AVERAGE 

Responders Non-Responders 

Classification N x s.d. s_ d.f. 
x 

N x s.d. 6- d.f. t 
x 

Freshmen 30 2 .5.8 .902 .1649 29 108 2.49 .99 .0961 107 , 7263 

Sophomores 30 2.61 .697 .6968 29 110 2.41 .673 .0647 109 1.56 

Juniors 30 2.51 .640 .1170 29 106 2.69 .57 .0558 105 -1.38 

Seniors 30 2.81 .593 .1084 29 114 2.61 .459 .2112 H3 1.72 
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t .01 

2 • ..73 

2.72 

2. 73 . 

2.72 

t · .01 

~.72 

2.74 

2.73 

2.69 
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30 

N 

114 

TABLE IV 

t TEST OF SIGNIFICANCE OF DIFFERENCE BETWEEN RANDOM SAMPLE 
-~RESPONDING SENIORS AND A GENERAL RANDOM SAMPLE OF 

ALL SENIORS ON THE ACT COMPOSITE SCORE 

Responders General Sample 

x s.d. S- d.f. N x s.d. s_ d.f. t 
x x 

26.23 3.33 .6104 29 50 25.08 3.39 .4794 49 1.62 

TABLE V 

t TEST OF SIGNIFICANCE OF DIFFERENCE BETWEEN RANDOM SAMPLE 
-~NON-RESPONDING SENIORS AND A GENERAL RANDOM SAMPLE 

OF ALL SENIORS ON THE ACT COMPOSITE SCORE 

Non-Responders General Sample 

x s.d. s..: d.f. N x s.d. S- d.f. t 
x x 

24.28 3.65 .3422 113 so 25.08 3.39 .4794 49 1.33 
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t .01 

2.71 

t .01 

· 2.64 
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Even though a significant! was found between the senior responders 

of the original sample and non-responders on the ACT composite score, 

there was not significant difference between a general random sample of 

all seniors and the responders and non-responders. This is saying that 

the responders are, in fact, a representative random sample of the 

senior population on the ACT composite score. 

In the face of the difficulty experienced in obtaining a sufficient 

N for each cell (indicated by the need for a random sample and a 

contingency s~mple~ the responders and non-responders do not differ 

significantly on the two selected intellectual variables, except as 

indicated. Considering then the ,theory of random selection it seems to 

follow that one.can assume the random samples for each cell are repre­

sentative of the population from which they came, at least on the two 

variables tested. 

Testing Procedures 

An appropriate room.was secured in the engineering complex and the 

testing time was from 7:00 to 9:00 p.m. Monday through Friday 1 The same 

room and the same time were used for both weeks of testing. As has been 

noted, apparently no events of consequence happened on campus during the 

weeks of testing, nor during the interim week between the two series of 

test nights. 

The same person administered all tests utilizing the testing 

instructions outlined in the test manuals for each of the measures. 

Each subject was furnished the necessary equipment to complete the 

tests. From the test manuals it was estimated that the testing would 

take about two hours. Some subjects completed in one.hour.and forty 



minutes, others used up to two hours and forty-five minutes. The 

average time was about two hours and fifteen minutes. 
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Due to the nature of the tests administered, fatigue should not be 

a factor; neither should the order of administration. However, to 

insure orderliness, the tests were administered in a sequence. First a 

general biographical form was completed. This form also contained the 

information for analysis of social position. 

The first test administered was the Omnibus Personality Inventory. 

This test consumed the most time. When the OP! was completed the 

subjects were given a short.break, if they desired, or they were permit­

ted to continue without.a break, going immediately to the second test. 

The second test administered was the Kuder Preference Record, This was 

a change of pace, due to .the method of answering (using a pin to punch 

holes). The last test administered was the Study of Values. The 

subject was allowed to leave when he completed all testing. 

The subjects were told that all information would be kept 

confidential and that any publication would report group data, in which_ 

the statistical procedures would preclude any individual identification. 

Arrangements were made with the University Counseling Service to person­

ally interpret the tests of those individuals who so desired, Students 

who desired personal interpretation of their tests were asked to sign 

their names on the form furnished before they left the testing session. 

When the tests were scored the subjects were forwarded a post card8 

informing them where to cqme for their test interpretation. Those 

8see Appendix H for a copy of the post card. 
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individuals who desired further consultation concerning their test 

results were afforded this service by the University Counseling Service 

staff. 

Instrumentation 

This study is one involving the measurement of selected non-

intellectual variables. Non-intellectual variables have been opera-

tionally defined as scores on the selected tests of interest, value, and 

personality, and a scale of socioeconomic position. 

Interest 'l'est 

The Kuder Preference Record-Vocational Form CH, (KPR) is an ---- --
inst~ument designed to indicate an individual's interests in a small 

number of broad areas by using forced choice items arranged in triads 

for each of the three activities listed. The respondent is asked to 

select the:-one he most likes and the one he least likes. The instrument 

has 168 items assessing interests in ten major categories, which are: 

Outdoor, Mechanical, Computational, Scientific, Persuasive, Artistic, 

Litetary, Musical, Social Science, and Clerical (30). The KPR is a 

selffadministFating test. 

9 Following is a description of-the KPR scales: 

Outdoor: Indicates a preference for work outdoors most of the time, 

usually with animals or growing things. 

-' 
Mechanical: Indicates a preference for working with machines and 

tools. 

9see Appendix I for a more complete descript'd:.on of the scales. 
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Computational: Indicates a prefel'.'ence for working with numbers. 

Scientific: Indicates a preference for discovering new facts and 

solving problems. 

Persuasive: Indicates a preference for meeting and dealing with 

people and promoting projects or things to sell. 

Artistic: Indicates a preference for doing creative work with 

one's hands. 

Literary: Indicates a preference for reading and writing. 

Musical: Indicates a preference for going to concerts, playing 

instruments, etc. 

Social. Science: Indicates a preference for helping people. 

Clerical: Indicates a preference for office work. 

The construction of the KPR uses ipsative scores. Anastasi, (2) in 

defining ipsative scores states, 

... the strength of each need is expressed, not in absolute 
terms, but in relation to the strength of the individual's 
other needs. The frame of reference in ipsative scoring is 
the individual rather than the .normative sample. 

Layton (Buras, 13, p. 132) states in an ipsative format, if the 

scales have ~he same number of items and every item is co~pared equally 
\ 

with every scale, each examinee's total number of responses can be 

divided against the total number of scales as a closed system. If then, 

the scores are.high on one scale, others must be low, and one can infer 

the. examineef's relative preference. Because individuals' responses are 

scored on more than one scale, the scores on.different scales ca~ not be 

considered experimentally independent. 

Layton (13) points out that the KPR has incomplete ips~tivity, as 

the scales vary in total number of items. This does not allow for such 



statements as 11your greatest preference is to do things mechanical and 

your least preference is to work with ideas." 

Bauernfeind (5) objects to the use of ipsative format as 
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is used in the KPR. Though critics have objected to the use of 

ipsative scores when combined with normative scores, Kuder (31, p. 3) 

argues if a responder obtains a percentile score of 90 on the mechanical 

scale "when faced with a complex series of choices typical of real life 

situations, he chooses mechanical activities more frequently than 90 per 

cent of his contemporaries." 

Anastasia (2) points out that when two individuals have identical 

scores on ipsative measures they may differ markedly in the absolute 

strength of their needs. Layton (13) says, "assuming the KPR renders 

ipsative scores one should investigate profiles rather than the meaning 

of specific scores on a particular scale." 

The KPR manual (30) suggests a better use for the measure is to 

compare:the profile of an individual with occupational group profiles. 

Further, it is suggested that each college develop its own norms in 

order to compare the student's interest with those of his peers, which 

is the way the measure is used in this study. 

Anastasia (2, p. 474) reports that the KPR scales show reliabil~ 

ities as deter~ined by the Kuder-Richardson Technique, clustering around 

.90. Stability over intervals of about a year also appears., 

satisfactory. 

The reliability of the instrument is acceptable. In the face of 

the problem of ipsative scoring in relation to the absolute need of an 

individual, though it may leave some things to be des.ired, the KPR is 

still considered to be a useful scale (51). Even th9ugh the KPR lacks 
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complete ipsativity (the individual scales varying in total number of 

items) im_this study no attempt will be made to point out "greatest" and 

"least1' preferences. 

An attempt will be made to identify persisting profiles of 

interests, as measured by the instrument, for individuals in classes of 

engineering students, If the profiles of individuals exhibit a persist­

ent pattern, then a pattern for the class, of which the individuals are 

a part, should become evident. If the ~PR can achieve this, which it is 

capable of, it has utility for this study. 

Test of Values 

The Study E!_ Values: !::_ Scale for Measuring the Dominant Interests 

in Personality, (SOV), by Allport, Vernon and Lindzey aims to measure 

the relative prominence of six basic interests or motives in personal­

ity. The scales, based on Spranger's formulations, are: Theoretical, 

Economic, Aesthetic, Social, Political and Religious. It is a self­

administrating test, comprised of 43 questions which have 120 answers. 

The test is divided into two parts, and is based upon a variety of 

familiar situations to which alternative answers are given (1). 

Following is a description of the SOV scales:
10 

Theoretical: shows a dominant .interest. in the'discov~ry of truth. 

Economic: characteristically interested in what is useful. 

Aesthetic: seeing value in form and harmony. 

Social: highest value is love for people. 

10see Appendix J for a more complete description of the scales. 



Political: primary interest is power. 

Religious: highest value is found in unity. 

The SOV is divided into two major parts. Radcliff (Buras, 13, p. 

182) analyzes the two parts of the SOV. Part 1 has thirty items 
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pair-ed twice (but with different statements), and Part 2 compares fif­

teen items (again with different statements with all combinations of 

three other values). In this scheme, every examinee obtains the same 

total score on the same six values, but each subscale will be different, 

according to the answers of the individual. 

Radcliff (13) states that the total test reliabilities for the 

different subscales are .89 and .88 (on a one and two month retest) and 

.82 (split-half). Hundleby (Buras, 13, p. 182) does not question the 

validity of the instrument, but he does have some question about the 

theoretical base of Spranger's sy$tem. Radcliff (13, p. 182) believes 

~pranger's value types are 11 armchair" rather than "empirical~" 

The SOV, as the KPR, uses an ipsative format. As has been pointed 

out in the discussion of the KPR, there are those who experience dif­

ficulty in interpreting ipsative scores, especially in conjunction with 

standard scores. However, both Radcliff and Hundleby attest to the use~ 

fulness of the instrument, even though evidence is not conclusive 

statistically whether the six measures are undimensional or relatively 

distinct. Radcliff (13) believes the SOV is a useful research instru­

ment. Hundleby (13) states that with college populations, where concern 

is with dimensions of interest and values broader than the KPR, the SOV 

is quite: likely to prove to be a useful tool. 



35 

Personality Inventory 

The Omnibus Personality Inventory, :(Form !) , (OPI) is a multiscale, 

true-false, self-administering personality inventory developed to. 

assess personality characteristics of normal, intellectually superior 

college students. 

Form!_ has 385 items that yield scores on fourteen scales. They 

are: Thinking Introversion, Theoretical Orientation, Estheticism, 

Complexity, Autonomy, Religious Orientation, Social Extroversion, 

Impulse Expression, Personal Integration, Anxiety Level, Altruism, 

Practical Outlook, Masculinity, Femininity, and Bias Response. 

11 Following is a description of the OPI scales: 

Think~ng Introversion: Persons scoring high are characterized by 

a liking for reflective thought and academic activities. 

Theoretical Orientation: High scorers prefer to deal with 

theoretical concerns. 

Estheticism: High scorers have high level sensitivity and response 

to esthetic stimulation. 

Complexity: High scorers are tolerant of ambiguity. 

Autonomy: High scorers have a tendency to be independent of 

authority as traditionally imposed through social situations. 

Religious Orientation: High scorers are skeptical of conventional 

religious beliefs. 

Social Extroversion: High scorers display a strong interest in 

being with people. 

11see Appendix K for a more complete description of these scales. 
The relative positions of scale scores are presented in Figures 1 
through 4, pages 80-83. 
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Impulse Expression: High scorers have active imaginations. 

Personal Integration: High scorers admit to few attitudes and 

behaviors which characterize socially alienated or emotionally disturbed 

persons. 

Anxiety Level: High scorers deny that they have feelings or 

symptoms of anxiety. 

Altruism: High scorers affiliate trustingly with people and are 

ethical in these relations. 

Practical Outlook: High scorers are interested in that which is 

practical. 

Masculinity-Femininity: This scale indicates differences in 

attitudes and interests between college males and females. 

Response Bias: High scorers are concerned with the making of good 

impressions. 

Kjeldergaard (Buros, 13, p. 150) states the scales are best 

described in terms of factor analysis (principle components). Most, 

though not all scales appear, after rotation, to be relatively pure so 

that they may be described as. measuring five emergent factors. Listed 

are the five factors, in parentheses are the relevant scales: (1) 

autonomy-independence (Autonomy, Personal Integration, and Religious 

Orientation); (2) adjustment-maladjustment (Impulse Expression, Lack of 

Anxiety, Repression and Suppression, and Response Set); (3) intellect­

ualism (Complexity, Estheticism, Masculinity-Femininity, Theoretical 

Orientation and Thinking Introversion); (4) masculinity-femininity 

(Masculinity-Femininity); and (5) social inversion (Social Inversion), 

Kjeldergaard (13) states the reliability median of the scales is 

.84. As to validity, the scales were criterion keyed, i.e., items were 
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included only if they received different responses by various clinically 

diagnosed groups, giving the instrument content validity, as it does 

measure traits of given populations. There is positive evidence that 

the OPI exhibits concurrent validity when correlated with the SOV and 

other tests. Kjeldergaard (13) believes the instrument is most useful 

in research on group differences involving relatively normal subjects. 

Wallen (Buros, 13, p. 151) says, 11 although the authors do not advocate 

the clinical use of this instrument, the reliability and validity data 

are about as impressive (or unimpressive) as for any existing 

inventories." 

The OPI manual (22) states that the instrument, in most studies, 

has served three main purposes: (1) to furnish certain criterion 

scores, as independent variables, for the identification and selection 

of certain types of students; (2) to provide a basis for differentiating 

among student "types" and groups and describing the composition of 

incoming student bodies; and (3) to provide a basis for measuring the 

change over one or more years in a number of non-intellectual 

characteristics. 

Scale of Socioeconomic Position 

The Two Factor Index of Social Position, (ISP),
12 

by Hollingshead 

is designed to indicate objectively an individual's social position in 

the structure of society. Occupation and education are the two factors 

of the instrument. The ISP is based upon three assumptions: (1) the 

existence of a status structure in our society, (2) positions in this 

12see Appendix L for a more complete description of this measure. 
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structure are determined mainly by a few commonly accepted character­

istics; and (3) the characteristics symbolic of status may be scaled and 

combined so a researcher can quickly, reliably and meaningfully stratify 

the population under study. 

In order to determine the social position of an individual, two 

items are necessary: (1) the precise occupational role of the individ­

ual, or the head of the household; and (2) the amount of formal school­

ing of the individual, or household head. Each factor, occupation and 

education is scaled. After scaling an individual's occupation and 

education, factor weights are added: a weight of seven for occupation 

and a weight of four for education. After weighing the factors; the 

scores of the factors are added to give an Index of Social Position 

Score. The range of computed scores is divided into five intervals, 

each of which represents a social class (26). 

Statistical Treatment 

Question I 

Question I was answered by applying the statistical technique of 

single-classification analysis of variance to the raw score data. This 

statistic was furnished by the Biomedical Computer Program, B:MD07D.
13 

The output of this program includes: 

1. Input data after any required variable combination. 

2. Input data after ordering from high to low on the specified 

base variable. 

13 See Appendix M for further reference. 
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3. Histograms for each variable showing the frequency distribution 

of scores for each group. 

4. Correlation matrices for each group. 

5. Means and standard deviation. 

6. Single-classification analysis of variance. 

Ori the analyses of variance, an F ratio was considered significant 

if it reached the .05 level. In the event of a significant F ratio, 

the Duncan's Multiple Range Test, as presented in Bruning and Klentz 

(12, pp. 115-117) was used to identify the source of variation, an 

alpha of .05 was considered significant. 

Question II 

Question II was answered by the construction of profiles determined 

by the means of the various scales of the four selected measures of 

non-intellectual variables for each class of engineers. This descrip­

tion utilized the means of the groups on the various scales which was 

interpreted in conjunction with the results of the single-classification 

analyses of variance. 

Question III 

Question III was answered by combining information gained from 

the construction of the profiles and an analysis of the sequences of the 

position of the means, the position being determined by the magnitude of 

the means. 



Question IV 

Question IV was answered by a compendium of results obtained in 

answering Questions I, II and III. 

Ques t:i,on V 

Question V was answered by appiying the statistical technique of 

the t test. The following formula ---
t = x - __µ 

s-x 

(54, p. 195) was used: 

x = mean of sample group 

_},(= mean of population 

s- = standard error of mean for x sample group 

14 The Biomedical Computer Program, BMDOlD, was used to obtain 

the means and standarcl error of the mean.for the total sample group. 

40 

The population means used.to compute these statistics were obtained from 

the tes·t manuals . 

14 · 
See Appendix M for further reference. 



CHAPTER IV 

STATISTICAL RESULTS AND ANALYSES 

Introduction 

This study \oias concerned with ·an, identfficationnof non..:.intellettual 

variables in an attempt to ascertain if these variables tend to cluster 

into unique profiles which are characteristic of classes of engineering 

students and whether or not these profiles are developmental in nature. 

It is also of interest .to determine if engineering students differ from 

the norm groups upon which the selected measures of non-intellectual 

variables were standardized. In order to achieve this, four measures, ,. 

having thirty-9ne scales, were administered to randomly selected 

subjects assigned to four cross-section cells. 

The measure selected to determine interests is the Kuder Preference 

Record,~ CH. The Study of Values: A Scale Measuring the Dominant 

Interests in Personality was used to identify variables of value. It 

was determined that the Omnibus Personality Inventory,~,!£!:!!!'._ is an 

appropriate measure of ·personality. Hollingshead'~ Two Factor Index .2f 

Social Positiom was administered to ascertain socioeconomic position. 

41 
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Research Question I 

Question I asks: Db the selected measures of non-intellectual 

variables indicate similarities and/or differences among classes (fresh­

man, sophomore, junior and senior) of eri.gineeri11.g students? 

To answer Question:! :the statistical technique of single­

classification analysis of variance was used, the results being given by 

the Biomedical Computer Program, BDM07D, for the thirty-one scales of 

the four measures administered. 

Omnibus Personality Inventory
1 

Only one scale of the OPI had an F ratio significant at the .05 

level (see Table XV). It is the scale of Autonomy <..fu!) on which F = 

3.06. A Duncan's Multiple Range Test was computed to identify the 

source of variation. Shown in Table XXXIV are the results of the 

Duncan's Multiple Range Test. 

The Duncan's Multiple Range Test indicates on the Au scale that the 

mean scores for freshmen, sophomores and juniors do not differ. The 

mean scores for juniors and seniors do not differ. But, the mean scores 

for seniors differ from those of freshmen and sophomores. 

With the exception noted with the Au scale, the tables of analyses 

of variance (VII, IX, XI, XIII, XV, XVII, XIX, XXI, XXIII, XV, XVII, 

XXIX, XXXI, and XXXIII) indicate that classes of engineering students 

(freshman, sophomore, junior and senior) tend to score similarly on 

thirteen of the fourteen scales of the OPI. Following is a report of 

the results of the single-classification analysis of variance and the 

1see Appendix K for a description of the fourteen scales of the OPI, 



descriptive statistics (see Tables VI, VIII, X, XII, XIV, XVI, XVIII, 

XX, XXII, XXIV, XXVI, XXVIII, XXX and XXXII) of the four classes of 

engineering students on the fourteen scales of the OPI. 

TABLE VI 

DESCRIPTIVE STATISTICS OF THINKING INTROVERSION SCALE 

Classification N x s.d. 

Freshman 30 23.33 6.32 

. Sophomore 30 21.53 8.43 

Junior 30 22.63 6.74 

Senior 30 22.63 6.63 

Total Group 120 22.53 7.02 

Total Group: Maximum score= 37, minimum score = 4 

Scale: TI - 43 items 

43 
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TABLE VII 

ANALYSIS OF VA~IANCE OF THINKING INTROVERSION SCALE 

Source of Degrees of Sum of Mean 
Variation : Freedom Squares Square F 

Between Groups 3 49.73 16.57 0.330 

Within Groups 116 5820.05 50.17 

Total 119 5860.78 

Critical F@ 3 and 119 d:f. = 2.68 

TABLE VIII 

DESCRIPTIVE STATISTICS OF THEORETICAL ORIENTATION SCALE 

Classification N x s.d. 

Freshman 30 20.83 5.45 

Sophomore 30 20.13 5.15 

Junior 30 21.33 4.44 

Senior 30 21.53 4.47 

Total Group 120 20.95 4.87 

Total Group: Maximum score= 31, minimum score = 4 

Scale TO - 33 items 
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TABLE IX 

ANALYSIS OF VARIANCE OF THEORETICAL ORIENTATION SCALE 

Source of Degrees of Sum of Mean 
Variation Freedom Squares Square F 

Between Groups 3 35.01 11. 67 0.485 

Within Groups 116 2789.75 24.04 

Total 119 2824. 77 

TABLE X 

DESCRIPTIVE STATISTICS OF ESTHETICISM SCALE 

Classification N x s.d. 

Freshman 30 10.06 5.69 

Sophomore 30 8.80 5.06 

Junior 30 10.46 4.69 

Senior 30 8.30 4.54 

Total Group 120 9.40 5.03 

Total Group: Maximum score= 24, minimum score = 2 

Scale: Es - 24 items 
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TABLE XI 

ANALYSIS OF VARIANCE OF ESTHETICISM SCALE 

Source of Degrees of Sum of Mean 
Variation Freedom Squares Square F 

Between Groups 3 94.55 31.51 1. 251 

Within Groups 116 2920.42 25.17 

Total 119 3014.97 

TABLE XII 

DESCRIPTIVE STATISTICS OF COMPLEXITY SCALE 

Classification N x s.d. 

Freshman 30 15.53 5.87 

Sophomore 30 13.86 4.57 

Junior 30 16.23 5.33 

Senior 30 14.50 5.48 

Total Group 120 15.03 5.34 

Total Group: Maximum score= 32, minimum score = 3 

Scale: Co - 32 items 
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TABLE XIII 

ANALYSIS OF VARIANCE OF COMPLEXITY SCALE 

Source of Degrees of Sum of Mean 
Variation Freedom Squares Square , .F 

Between Groups 3 100.05 33.35 1.170 

Within Groups 116 3305.79 28.49 

Total 119 . 3405.84 

TABLE XIV 

DESCRIPTIVE STATISTICS OF AUTONOMY SCALE 

Classification N x s.d. 

Freshman 30 24.73 7.04 

Sophomore 30 24.43 5.45 

Junior 30 27.26 6.611. 

Senior 30 28.60 5.98 

Total Group 120 26.25 6.46 

Total Group: Maximum score= 40, minimum score = 10 

Scale: Au - 43 items 



Source of 
Variation 

Between Groups 

Within Groups 

Total 

TABLE XV 

ANALYSIS OF VARIANCE OF AUTONOMY SCALE 

Degrees of 
Freedom 

3 

116 

119 

Sum of 
Squares 

364.64 

4606.28 

3907.93 

Mean 
Square 

121.54 

39.70 

*Critical F .05@ 3 and 119 d.f. = 2.68 

TABLE XVI 

F 

3.060* 

DESCRIPTIVE STATISTICS OF RELIGIOUS ORIENTATION SCALE 

Classification N x s .d:-. 

Freshman 30 12.76 5.66 

Sophomore 30 10.86 4. 77 

Junior 30 13.63 5.44 

Senior 30 13.96 5.97 

Total Group 120 12.80 5.54 

Total Group: Maximum score= 25, minimum score 2 

Scale RO - 26 items 

48 
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TABLE XVII 

ANALYSIS OF VARIANCE OF RELIGIOUS ORIENTAT'ION SCALE 

Source of Degrees of Sum of Mean 
Variation Freedom Squares Square F 

Between Groups 3 173.82 57.94 1.927 

Within Groups 116 3486.75 30.05 

Total 119 3660.57 

TABLE XVIII 

DESCRIPTIVE STATISTICS OF SOCIAL EXTROVERSION SCALE 

Classification N x s.d. 

Freshman 30 19.46 6.81 

Sophomore 30 19.26 7 .13 

Junior 30 18.10 6.73 

Senior 30 21.83 8.52 

Total Group 120 19.66 7.37 

Total Group: Maximum score= 27, minimum score = 5 

Scale: SE - 40 items 
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TABLE XIX 

ANALYSIS OF VARIANCE OF SOCIAL EXTROVERSION SCALE 

Source of Degrees of Sum of· Mean 
Variation Freedom Squares Square F 

Between Groups 3 220.39 73.46 1.363 

Within Groups 116 6248.18 53.86 

Total 119 6468.58 

TABLE XX 

DESCRIPTIVE STATISTICS OF IMPULSE EXPRESSION SCALE 

Classification N x s.d. 

Freshman 30 30.46 8.61 

Sophomore 30 26.66 9.52 

Junior 30 30.96 10.61 

Senior 30 28.50 9.52 

Total Group 120=-" 29.15 9.62 

Total Group: Maximum score= 53, minimum score 7 

Scale IE - 59 items 
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TABLE XXI 

ANALYS1S OF VARIANCE OF IMPULSE EXPRESSION SCALE 

Source of Degrees of Sum of Mean 
Variation Freedom Squares Square F 

Between Groups 3 348.56 116~18 1. 261 

Within Groups 116 10680.58 92.07 

Total 119 11029 .15 

TABLE XXII 

DESCRIPTIVE STATISITCS OF PERSONAL INTEGRATION SCALE 

Classification N x s.d. 

Freshman 30 28.66 9.98 

Spphomore, 30 33.00 11.13 

Junior 30 29.96 11.49 

Senior 30 34.13 11.02 

Total Group 120 31.44 11.01 

Total Gr~~p: Maximum score= 52, minimum score= 7 

Scale: PI - 55 items 
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TABLE XXIII 

ANALYSIS OF VARIANCE OF PERSONAL INTEGRATION SCALE 

Source of Degrees of Sum of Mean 
Variation Freedom Squares Square F 

Between Groups 3 586.35 195.45 1.637 

Within Groups 116 13845 .08 119.35 

Total 119 14431.43 

TABLE XXIV 

DESCRIPTIVE STATISTICS OF ANXIETY LEVEL SCALE 

Classification N x s.d. 

Freshman 30 12.10 4.92 

Sophomore 30 14.50 3.68 

Junior 30 12.13 4.39 

Senior 30 13.60 4.45 

Total Group 120 13.08 4.44 

Total Group: Maximum score= 20, minimum score = 2 

Scale: AL - 20 items 
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TABLE XXV 

ANALYSIS OF VARIANCE OF ANXIETY LEVEL SCALE 

Source of Degrees of Sum of Mean 
Variation Freedom Squares Square F 

Between Groups 3 124.29 41.43 2.154 

Within Groups 116 2230.85 19.23 

Total 119 2355.15 

TABLE XXVI 

DESCRIPTIVE STATISTICS OF ALTRUISM SCALE 

Classification N x s.d. 

Freshman 30 17.96 4.76 

Sophomore 30 19.00 6.13 

Junior 30 18.50 6.18 

Senior 30 20.56 6.02 

Total Group 120 19.00 5.81 

Total Group: Maximum score= 33, minimum score = 5 

Scale: Am - 36 items 
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TABLE XXVII 

ANALYSIS OF VARIANCE OF ALTRUISM SCALE 

Source of Degrees of· Sum of Mean 
Variation Freedom Squares Square F 

Between Groups 3 113.15 37.71 1.119 

Within Groups 116 3909.82 33.70 

Total 119 4022.98 

TABLE XVIII 

DESCRIPTIVE STATISTICS OF PRACTICAL OUTLOOK SCALE 

Classification N x s.d. 

Freshman 30 16.66 4.18 

Sophomore 30 16.03 5.31 

Junior 30 15.50 5 .. 11 

Senior 30 14.16 5.66 

Total Group 120 15.59 5.11 

Total Group: Maximum score= 29, minimum score = 3 

Scale: PO - 30 items 
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TABLE XXIX 

ANALYSIS OF VARIANCE OF PRACTICAL OUTLOOK SCALE 

Source of Degrees of Sum of Mean 
Variation Freedom Squares ::;quare F 

Between Groups 3 101.68 33.89 1.304 

Within Groups 116 3015.29 25.99 

Total 119 3116.97 

TABLE XXX 

DESCRIPTIVE STATISTICS OF MASCULINITY-FEMININITY SCALE 

Classification N x s.d. 

Freshman 30 35.10 5.90 

Sophomore 30 34.96 4. 74 

Junior 30 33.23 5.13 

Senior 30 32.26 5.33 

Total Group 120 33.89 5.36 

Total Group: Maximum score= 47, minimum score = 21 

Scale: MF - 56 items 
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TABLE XXXI 

ANALYSIS OF VARIANCE OF MASCULINI~Y-FEMININITY SCALE 

Source of Degrees of Sum bf Mean 
Variation Freedom Squares Square F 

Between Groups 3 170.69 56.89 2,027 

Within Groups 116 3254.88 28.05 

Total 119 3425.58 

TABLE XXXII 

DESCRIPTIVE STATISTICS OF RESPONSE BIAS SCALE 

Classification N x s.d. 

Freshman 30. 14.23 3.67 

Sophomore 30 14.33 4.85 

Junior 30 13,30 3.93 

Senior 30 15 .06 4.15 

Total Group 120 14.23 4.17 

Total Group: Maximum score= 23, minimum score= 5 

Scale: RB - 28 ite~s 



TABLE XXXIII 

ANALYSIS OF VARIANCE OF RESPONSE BIAS SCALE 

Source of Degrees of- Sum of Mean 
Variation Freedom Squares Square 

Between Groups 3 47.26 15.75 

Within 

Total 

Groups 116 2022.19 17.43 

119 2069.45 

TABLE XXXIV 

DUNCAN'S MULTIPLE RANGE TEST OF AUTONOMY SCALE 

Mean of Group I (Freshmen)= 24.733 
Mean of Group II (Sophomores)= 24.433 
Mean of Group III (Juniors)= 27.267 
Mean of Group IV (Seniors)= 28.6eo 

Standard Error of Means= 1.1505 
Degrees of Freedom =.116 

K2 2;829 
K3 = 2.976 
K4 = 3.073 

R2 = 2.829 x 1.1505 = 3.2547 
R3 = 2.976 x 1.1505 = 3;4233 
R4 = 3.073 x 1.1505 = 3.5354 

Differences in Means in Rank of Order 

II to I= 0.300 
II to III= 2.834 
II to IV= 4.167* 
I to III= 2.534 
I to IV= 3.867* 
III to IV= 1.333 

, _I_I _____ I ______ I-=I_I _____ Iv_ 

*Significant alpha@ .05 level. 
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F 

0.903 
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"·· As will be noted, the tables of analyses of variance (!'ables XXXVI, 

XXXVIII, XL, XLII, XLIV, XLVI, XLVIII, L, LII, and LIV) indicate that 

classes of engineering students (freshman, _sophomore, junior and senior) 

tend to score similarly on the ten scales of the ~PR.~ 

Following is a report of the results of the single-classification 

analysis of variance and the descriptive statistics (see Tables XXXV, 

XXXVII, XXXIX, ,XL!, XLIII, XLV, XLVII, XLIX, LI, and LIII) of the fol.lr 

classes of engineering students on the ten scales of the KPR. 

TABLE XXXV 

DESCRIPTIVE STATISTICS OF OU!CDOOR SCALE 

Classification N x s.d. 

Freshman 30 50.56 14.13 

Sophomore 30 45.~0 13.65 

Junior 30 45.60 14.70 

Senior 30 45.63 12.16 

Total .Group 120 46.92 13.68 

Total Group: Maximum score= 79, minimum score= 17 

Scale:( OUT - Possible score.SO 

2 . 
See Appendix I for a description of the ten scales of the KPR. 



TABLE XXXVI 

ANALYSIS OF VARIANCE OF OUTDOOR SCALE 

Source of .. Degrees of .. Sum of 
Variation Freedom Squares 

Between.Groups 3 531. 96 

Within Groups 116 .. 21762. 14 

Total 119 22.294,11 

Critical F@ 3 and 119 d+f, = 2.68 

TABLE XXXVII 

Mean 
Square 

117.32 

187.60 

DESCRIPTIVE STATISTICS OF MECHANICAL SCALE 

Classification N x 

Freshman 30 47.86 

Sophomore 30 44.96 

Junior 30 47.73 

Senior 30 45.63 

Total Group 120 46.55 

Tiiltal Group: Maximum score= 66, minimum score = 8 

Scale: MEC - Possible score 68 
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F 

0.945 

s.d. 

10.62 

11.12 

9.43 

10.94 

10.49 
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TABLE XXXVIII 

ANALYSIS OF VARIANCE OF MECHANICAL SCALE 

Source of Degrees of Sum of, Mean 
Variation Freedom Squares Square F 

Between Groups. 3 194.28 64.75 0.581 

Within Groups 116 12913. 25 111. 32 

Total 1.19 13107. 53 

TABLE XXXIX 

DESCRIPTIVE STATISTICS OF COMPUTATIONAL SCALE 

Classification N x s.d. 

Freshman 30 33.86 8.16 

Sophomore 30 34.10 7.32 

Junior 30 32.46 5.80 

Senior 30 32.53 6.83 

Total Group 120 33.24 7.03 

,-; 'Iota], 
;_.,:·'.,"' '. ·--: 

9.r.oup: Ma:ximum,score = 46, minimum score = 15 

Scale: COM - Possible score 66 
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TABLE XL 

ANALYSIS OF VARIANCE OF COMPUTATIONAL SCALE 

Source of Degrees of Sum of Mean 
Variation Freedom Squares Square F 

Between Groups. 3 66.82 22.27 0.444 

Within Groups. 116 5819.08 50.16 

Total 119 5885.91 

TABLE XL! 

DESCRIPTIVE STATISTICS OF SCIENTIFIC SCALE 

Classification N x .s .... d. 

Freshman 30 51 •. 80 7.91 

Sophomore. 30 48.06 10.74 

Junior 30 49.70 7.75 

Senior 30 48.56 8.70 

Total Group 120 49.53 8.86 

Total. Group: Maximum score= 64, minimum score= 24 

Scale: SCI - Possible score 66 
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TABLE XLII 

ANALYSIS OF VARIANCE OF SCIENTIFIC SCALE 

Source of Degrees of Sum of Mean 
Variation Freedom Squares Square F 

Between Groups 3 247.41 82.47 · 1.050 · 

Within Groups 116 9104.31 78.48 

Total 119 9351. 73 

TABLE XLIII 

DESCRIPTIVE STATISTICS OF PERSUASIVE SCALE 

Classification N x s.d. 

Freshman 30 31.03 9.69 

Sophomore 30 34.03 13.20 

Junior 30 33.03 14.75 

Senior 30 34.90 12.01 

Total Group 120 33.25 12.47 

Total Group: Maximum· score= 70, minimum score = 6 

Scale: PER - Possible score 80 
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TABLE XLIV 

.ANALYSIS OF VARIANCE OF PERSUASIVE SCALE 

Source of Degrees of Sum of Mean 
Variation Freedom Squares Square F 

Between Groups 3 2ft.8.95 82.98 0.526 

Within Groups 116 18283.54 157.61 

Total 119 18532.50 

TABLE XLV 

DESCRIPTIVE STATISTICS OF ARTISTIC SCALE 

Classification N x s.d. 

Freshman 30 22.93 8.95 

Sophomore 30 24.23 9.26 

Junior 30 26.76 8.66 

Senior 30 23.56 8.16 

Total Group 120 24.37 8.78 

Total Group: Maximum score= 49, minimum score 2 

Scale ART - Possible score 52 
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TABLE XLVI 

ANALYSIS OF VARIANCE OF ARTISTIC SCALE 

Source of Degrees of Sum of Mean. 
Variation Freedom Squares Square F 

Between Groups 3 254.17 84.72 1.100 

Within Groups 116 8931.95 76.99 

Total 119 9186.12 

TABLE XLVII 

DESCRIPTIVE STATISTICS OF LITERARY SCALE 

Classification N x s.d. 

Freshman 30 15.76 8.23 

Sophomore 30 15.70 8.23 

Junior 30 17.43 6.69 

Senior 30 lv.63 6.84 

Total Group 120 16.63 7.49 

Total Group: Maximum score= 37, minimum score 1 

Scale: LIT.- Possible score 42 
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TABLE XLVIII 

ANALYSIS OF VARIANCE OF LITERARY SCALE 

Source of Degrees of .. Sum of. Mean 
Variation Freedom Squares Square F 

Between Groups 3 97.76 32.58 0.573 

Within Groups 116 6589.98 56.81 

Total 119 6687.73 

TABLE XLIX 

DESCRIPTIVE STATISTICS OF MUSICAL SCALE 

-Classification N x s.d. 

Freshman 30 12.20 7 .13 

Sophomore 30 13.06 6:40 

Junior 30 10.93 6.48 

Senior 30 13.33 6.11 

Total Group 120 12.38 6.52 

Total Group: Maximum score== 27, minimum score = 1 

Scale: MUS - Possible score 30 
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TABLE L 

ANALYSIS OF VARIANCE OF MUSICAL SCALE 

Source of Degrees of Sum of Mean 
Variation Freedom Squares Square F 

Between Groups 3 105.12 35.04 0.818 

Within Groups 116 4965.18 42.80 

Total 119 5070.30 

TABLE LI 

DESdRl,PTIVE STATISTICS OF" SOCIAL SERVICE SCALE 

Classification N x s.d. 

Freshman 30 36.46 13.94 

Sophomore 30 40.33 12.19 

Junior 30 36.90 12.eg 

Senior 30 39.80 14.32 

Total Group 120 38.37 13.30 

Total Group: Maximum score= 71, minimum score= 12 

Scale: SOS - Possible score 7~ 
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TABLE LII ' 

ANALYSIS OF VARIANCE OF SOCIAL SERVICE SCALE 

Source of Degrees of Sum of Mean 
Variation Freedom Squares Square F 

Between Groups 3 350.58 116.86 0.654 

Within Groups 116 20723.53 178.65 

Total 119 21074.12 

TABLE LIII 

DESCRIPTIVE :.STATISTICS OF CLERICAL SCALE 

Classification N x s.d. 

Freshman 30 44.60 12.38 

Sophomore 30 45.03 10.98 

Junior 30 42.50 12.88 

Senior 30 40.90 9.49 

Total Group 120 43.25 11.48 

Total Group: Maximum score= 72, minimum score 17 

Scale: CLE - Possible score·86 



TABLE LT,V 

ANALYSIS OF VARIANCE OF CLERICAL SCALE 

Source of. 
Variation, 

Between Groups 

Within Groups 

Total 

3 Study of.Values. 

Degrees of .. Sum of Mean 
Freedom Squares Square 

3 332.46 110 .82_ .. 

116 15370.33 132.50 

119 15702.80 

68 

F 

0.836 

Only one scale of the SOV had an F ratio that was significant at the 

.05 level (s~e Table LXVI). The scale is the Rel~gious (REL) ori which 

F = 2,75. The Duncan's Multiple Range Test was computed for this scale. 

Table LXVII shows the results of the Duncan's test. 

The Duncan's Multiple Range Test indicates that on the Religious 

(REL)' scale the mean scores for freshmen, sophomores,and juniors do not 

differ. The mean scores for freshmen, juniors and sen~ors do not' 

differ. But, the mean score for sophomores differs from that of 

seniors. 

With the exception just noted on the Religious (REL) scale, the 

tables of an~lyses of variance (Tables LVI, LVIII, LX, LXII, LXIV and 

LXVI) indicate-that classes of engineering students (freshman, sopho-

more, junior and senior) tend to score similarly on five of the six 

3see Appendix J for a.description of the six scales of the SOV, 



scales of the SOV. Following is .a report of the results of the 

single-classification analysis of variance and the descriptive statis­

tics (see Tables LV, LVII, LIX, LXI, LXIII and LXV) of four classes of 

engineering students on the six scales of the SOV. 

\. 

TABLE LV 

DESCRIPTIVE STATISTICS OF THEORETICAL SCALE 

Classificati9n N x s.d. 

Freshman 30 47.33 7.06 

Sophomore 30 44. 76 6.53 

Junior 30 48.20 5.23 

Senior 30 47.60 6.18 

Total Group 120 46.97 6.34 

Total Group: Maximum score= 62, minimum score = 34 
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TABLE LVI 

ANALYSIS OF VARIANCE OF THEORETICAL SCALE 

Source of 
Variation 

Between Groups 

Within Groups 

Total 

Degrees of 
Freedom 

3 

116 

119 

Critical F@ 3 and 119 d.f. 2.68 

Sum of 
Squares 

206.85 

4590.01 

4796.87 

TABLE LVI1 

Mean 
Square 

68.95 

39.56 

DESCRIPTIVE STATISTICS OF ECONOMIC SCALE 

Classification N x 

Freshm'an 30 45.00 

Sophomore 30 44.00 

Junior 30 44.20 

Senior 30 45.03 

Total Group ·120 44.55 

Total Group: Maximum score= 62, minimum score = 24 

70 

F 

1. 742 

s.d. 

9.81 

8.47 

7.10 

9.67 

8. 74 
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TABLE LVIII 

ANALYSIS OF VARIANCE OF/ECONOMIC SCALE 

Source of Degrees of Sum of Mean 
Variation Freedom Square1;1 Square F 

Betwe~n Groups. 3 25,69 8.56 0.109 

Within Groups 116 9069.75 78.18 

Total 119 9095.44 

TABLE LIX 

DESCRIPTIVE STATISTICS OF AESTHETIC SCALE 

Classification N x s.d. 

Freshman· 30 32.76 6.85 

Sophomore 30 33.06 9,24 

Junior 30 34.26 8.27 

Senior 30 35.30 7.83 

Total Group 120 33.85 8.06 

Total Group: Maximum score= 54, minimum score = 17 
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TABLE LX 

ANALYSIS OF VARIANCE OF AESTHETIC SCALE 

Source of Degrees of Sum of Mean 
Variation Freedom Squares Square F 

Between Groups 3 121.80 40.60 0.618 

Within Groups 116 7609.38 65.59 

Totc;il 119 7731.19 

TABLE LXI 

DESCRIPTIVE STATISTICS OF SOCIAL SCALE 

Classification N x s.d, 

Freshman 30 35.03 7. 72 

Sophomore 30 36.36 6.65 

Junior 30 35.00 6.68 

Senior 30 35.20 8.24 

Total Group 120 35.40 7.28 

Total Group: Maximum score= 57, minimum score = 19 
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TABLE LXII 

ANALYSIS OF VARIANCE OF SOCIAL SCALE 

Source of Degrees of Sum of Mean 
Variation Freedom Squares Square F 

Between Groups 3 38.00 12.66 0.233 

Within Groups 116 6284.71 54.17 

Total 119 6322.72 

TABLE LXIII 

DESCRIPTIVE STATISTICS OF POLITICAL SCALE 

Classification N x s.d. 

Freshman 30 4L.40 7.41 

sdphomore 30 40.36 6. 73 

Junior 30 40.60 6.31 

Senior 30 43.06 6. 83. 

Total Group 120 41.35 6.83 

Total Group: Maximum score= 58, minimum score = 24 
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TABLE LXIV 

ANALYSIS OF VARIANCE OF POLITICAL SCALE 

Source of Degrees of. Sum of Mean 
Variation Freedom Squares Square F 

Between Groups 3 134.30 44. 76 0.957 

Within Groups 116 5421.21 46.73 

Total 119 5555.51 

TABLE LXV 

DESCRIPTIVE STATISTICS OF RELIGIOUS SCALE 

Classification N x s.d~ 

Freshman 30 38.46 10.99 

Sophomore 30 41.43 7.75 

Junior 30 37.73 11.54 

Senior 30 33.80 10. 79 

Total Group 120 37.85 10.60 

Total Group: Maximum score;:: 59, minimum score 15 



Source of 
Variation 

TABL.E LXVI 

ANALYSIS OF VARIANCE OF RELIGIOUS SCALE 

Degrees of 
Freedom 

Sum of 
Squares 

Mean 
Square 

Between Groups 3 888.93 

12495.48 

296.31 

Within Groups 116 107. 71 

Total 119 13384.41 

*Critical F .05@ 3 and 119 d.f. = 2.68 

TABLE LXVII 

DUNCl\N'S MULTIPLE RANGE TEST OF RELIGIOUS SCALE 

Mean of Group I (Freshmen)= 38.467 
Mean of Group II (Sophomores)= 4;!..:433 
Mean of Group III (Juniors)= 37.733 
Mean of Group IV (Seniors)= 33.800 

Standard Error of Means= 1.894 
Degrees of Freedom= 116 

K2 = 2.829 
K3 = 2.976 
K4 = 3.073 

R2 = 2.829 x 1.894 = 5.477 
R3 = 2.976 x 1.894 = 5.636 
R4 = 3.073 x 1.894 = 5.820 

Difference in Means in Rank Order 

II to I = 1.296 
II 'f;.o III = 3, 70 
II to IV= 7.633* 
I to III= 0.734 
I to IV= 4.66 
III to IV= 3.93 

1-II--I---III 
IV 

75 

2; 75* 
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Two Factor Index of Social Position4 

Table LXIX indicates classes of engineering students (freshmen, 

sophomores, juniors and seniors) do not differ significantly on the ISP. 

The maximum score is seventy-seven, which is the highest obtainable 

score; the lowest score is eleven, which is the lowest possible score. 

The mean score (thirty-seven) for engineering students fails slightly 

above the median of Class Three which has a range of twenty-three to 

forty-three. This is saying that the mean social position of engineer­

ing students falls about the midpoint of Class III of the five social 

classes of the measure. 

Following is a report of the results of the single-classification 

analysis of variance and the descriptive statistics (see Table LXVIII) 

of the four classes of engineering students on the ISP. 

Research Question I - Summary 

Conclusions from these data indicate that classes of engineering 

students (freshman, sophomore, junior and senior) tend to score sim~. 

ilarly on all scales of the Omnibus Personality Inventory, the Kuder 

Preference Record, the Study of Values and the Two Factor Index of 

Social Position, with two exceptions. The autonomy (Au) scale on the 

Omnibus Personality Inventory indicated that freshman, sophomore and 

junior students tend to score similarly; that junior and senior students 

tend to score similarly; but, that seniors tend to score differently 

than freshman and sophomore students. The Religious (REL) scale of the 

Study of Values indicates that freshman, sophomore and junior students 

4see Appendix L for a description of the ISP. 
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tend to score similarly; that freshman, junior and senior students tend 

to score similarly; but, that sophomores tend to score differently than 

senior students. 

TABLE LXVIII 

DESCRIPTIVE STATISTICS "OF lNDEX OF S.OCJAL, POSITION 

Classification N x s .d. 

Freshman 30 39.00 13.89 

Sophomore 30 37.33 18.02 

Junior 30 37.50 15.57 

Senior 30 34.33 14.05 

Total Group 120 37.04 15.37 

Total'Group: Maximum score= 77, minimum score = 11 

TABLE LXIX 

ANALYSIS OF VARIANCE OF INDEX OF SOCIAL POSITION SCALE 

Source of Degre~s of 
Variation Freedom 

Sum of 
Squares 

Mean 
Square F 

Between Groups 3 343.77 lH-.59 0.478 

Within Groups 116 27782.79 239.50 

Total 119 28126.57 

Critical F@ 3 and 119 d.f. = 2.68 
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Research Question II 

Question II asks: Do the selected measures of non-intellectual 

variables exhibit a characteristic profile for each class of engineering 

students? To answer Question II, graphs were constructed based upon the 

magnitude of the means, of the classes of engineers, on the various 

scales of the non-intellectual measures. The profiles were interpreted 

in conjunction with the results of the single-classification analyses of 

variance. 

Omnibus Personality Inventory 

Found in Figure 1 is the profile of freshmen which was constructed 

on the mean scores of the group for the scales. The profile indicates 

that freshmen tend to score highest on the MF scale, second high on the 

IE scale, and the TO and PO scales are of about equal magnitude as third 

high. Freshmen tend to score lowest on the Am and SE scales (the means 

of these scales are of about equal magnitude), second low on the Es 

scale and third low on the TI scale. The high and low scores are in 

relation to the mean of the norm population and the standard score on 

the abscissa of the profiles (see Appendix N). 

The profile of sophomores is found in Figure 2 which was con­

structed on the mean scores of the group for the scales. The profile 

indicates that sophomores tend to score highest on the MF scale, second 

high on the AL scale and third high on the PI scale. Sophomores tend to 

score lowest on the Es scale, second low on the SE scale and third low 

on the TI scale. 

Found in Figure 3 is the profile of juniors which was constructed 

on the mean scores of the group for the scales. The profile indicates 



that juniors tend to score highest on the MF scale, second high on the 

IE scale and third high on the Au scale. Juniors tend to score lowest 

on the SE scale, second low on the Am scale, and the Es and TI scales 

are of about equal magnitude as third. 

79 

The profile of seniors is found in Figure 4 which was constructed 

on the mean scores of the group for the scales. The profile indicates 

that seniors tend to score highest on the Au scale, second high on the 

MF scale and third high on the PI scale. Seniors tend to score lowest. 

on the Es scale, second low on the TI scale and third low on the SE 

scale. 

Shown in Table LXX is the relative position of the higher and lower 

scales upon which each class of engineers tended to score highest and 

lowest. As the table indicates, for freshmen there are two scales with 

about equal magnitude which ranked third high, the ·To and PO scales. 

For juniors two scales ranked third lowest, the Es and TI scales. The 

table indicates no apparent patterning of the scales based on the magni­

tude of the mean scores. However, the MF scale is one of the higher for 

each class, and the SE, Es and TI scales are the lower for each class. 

Found in Figure 5 is the relation of the mean of each class of 

enineers on the various scales to the mean of the total sample group. 

The total sample group tended to score highest on the MF scale, second 

high on the IE scale, and third high on the Au scale. They tended to 

score lowest on the SE scale, second low on the Es scale and third low 

on the TI scale. 



Mean of 
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I MF 35.l 
I 

~ 
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Standard Score I I I I 
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M 

Figure 1. Profile of Freshmen on the Omnibus 
Personality Inventory (50 a: M, 
mean of total norm population) 

* See Appendix N for explanation of the position 
of the scale means. 
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I 
Mean of 
Raw Scores 

I TI 21.5 

f- TO 20.1· 

~ 
Es 8.8 

Co 13.8 
I 

J Au 24.4. 

RO 10,8 
I 

~ 
SE 19.2 

IE 26.6 
I 

I t_ PI 33.0 I 
l, 

·-1 

I 
AL 14.5 

-1 Am 19.0 

r- PO 16.0 

I MF 34.9 

l,_ 
RB 14.3 

I Standard Sc or.el I I I 
40 45 50 55 60 65 

M 

Figure 2, Profile of Sophomores on the Omnibus 
Personality Inventory* (50 = M, 
mean of total norm population) 

* See Appendix N for explanation of the.position 
of the scale means. 

81 



Mean of 
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I 
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Figure 3~ Profile of Juniors on the Omnibus 
Personality InventorY*· (50 = M, 
mean of total norm population) 

* See Appendix N for explanation of the position 
of the scale means. 
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Raw Scores 

TI 22.6 

TO 21.5 
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RO 13.9 

SE 21.8 

IE 28.5 

PI 34.l 

AL 13.6 
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PO 14.-1 

MF 32.2 
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Figure 4. , Profile of Seniors on the Omnibus 
Personality tnventorY* (50 ~ M, 
mean of total norm population) 

* See Appendix N for explanation of the position 
of the scale means. 
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TABLE LXX 

SCtLES OF THE OPI ON WHICH EACH CLASS HAD THE HIGHER 
~D LOWER MEAN SCORES 

Scale Total 
Position Freshmen Sophomore Junior Senior Group 

Highest. MF MF MF Au MF 

Second.l!igh IE AL IE MF IE 

Third High <TO* 
PO PI Au PI Au 

Lowest <Arn* 
SE Es ,SE Es SE 

Second Low Es SE Arn TI Es 

Third Low TI TI <Es* 
TI SE TI 

*The symbol ( < ) indica~es that these scales are at about the same 
relative position in relation to the standard icore scale on the 
abscissa·. 
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F Ratio Mean of 
Between Classes Raw Scores 

1!' = 0.33 TI 22.5 

F = 0.48 TO 20.9 

F = 1.25 Es 9.4 

F = 1.17 Co 15.0 

F = 3.06 Au 26.2· 

F = 1.92 RO 12.8 

F = 1.36 SE 19.6 

F = 1.26 IE 29.1 

F = 1.63 PI 31.4 

F = 2.15 AL 13.0 

F = 1.19 Am 19.0 

F = 1.30 PO 15.5 

F = 2.02 MF 33.8 

F = o. 92 RB 14;2 
Standard Score 

40 45 50 55 60 65 
M 

Figure 5. Profile of Total Sample Group on the Omnibus Personality 
Inventory* (50 = M, mean of total norm population) 
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~-r See Appendix N for explanation of the position of the scale means. 

** First lin~ = Freshmen, second line 
Juniors, fourth line= Seniors. 
for the total sample group. 

= Sophomores, third line= 
The vertical line is the mean 
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Summary qf OPI on Q~estion II 

The scales of the Omnibus Personality Inventory tend to character­

ize freshmen as having high masculinity, as being impulsive in expres­

sion, as preferring to deal with theoretical questions, and as being 

interested in that which is practical. 1hey have lesser concern for the 

welfare of others, do not have a great interest in being with people, 

have little interest in esthetic stimulation, and prefer not to read 

serious or philosophical works. 

Sophomores are characterized as having high masculinity, as denying 

that they are anxio~s or high strung, and as having good personal inte­

gration. They have lesser concern with literature and sculpture, and 

have little interest i~ esthetic stimulation, They do not enjoy parties 

or teas, and they prefer not to read serious or philosophical works. 

Juniors are characterized as having high masculinity, tendency of 

exhibiting a readiness to express impulses, and showing need for inde­

pendenc~. They show lesser concern with the welfare of others, and 

lesser liking for teas and parties, in voil..unteer social work, and in 

esthetic stimulation, 

Seniors are characterized as tending to want autonomy, are high in 

masculinity, enjoy scientific things, and show good personal integra~ 

tion. They have lesser interest in teas and parties, have little inter­

est :i,.n esthetic stimulation, and dislike serious or philosophical works. 

From these data it is difficult to identify a unique profile for 

classes of engineers. Each class does exhibit a somewhat different pro­

file (see Figs. 1, 2, 3 and 4) in which each class has different pat­

terns of high and low scales. However, when the F ratio of each scale 

between the classes is considered, whatever distinguishing: class 
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characteristics there may be, the differences may be more apparent than 

real. The only significant F ratio was for the Autonomy (Au) scale. 

On this scale the freshmen, sophomores and juniors do not differ, the 

juniors and seniors do not differ, but the seniors differ from the 

freshmen and sophomores. With this exception, all classes of engineers 

tended to score similarly on the respective scales. These profiles 

probably should not be thought of as exhibiting unique patterns for 

cla$ses of engineers, 

Figure 5 gives the profile for all groups. The profile indicates 

that all the engineers ~cored highest on the Masculinity-Feminind::ty 

scale, the second high on the Impulse Expression, third high on the 

Autonomy scale and fourth high on the Theoretical Orientation scale. 

They scored lowest on the Social Extroversion scale, second low on the 

Esthetic scale, third low on the Theoretical Introverstion scale and 

fourth low on the Altruism scale. This indicates that engineers tend 

to have high masculinity, have a general readiness to express impulses, 

have liberal and non-authoritarian thinking with a need for independence, 

and have enjoyment in reading scientific articles and conducting re:­

search. They do not enjoy activities filled with social demands, do 

not have a high response and sensitivity to esthetic stimulation, dis­

like reading serious or philosophical works, and prefer to use their 

leisure time to develop a favorite skill rather than do volunteer social 

work or have responsibility to other people. 



Kuder Preference Record 

Found in Figure 6 is a profile for freshmen which is constructed 

on the mean scores of the group for the various scales. The profile 

indicates that freshmen tend to score highest on the SCI scale, second 

high on the COM scale, and third high on the OUT scale. Freshmen tend 

to score lowest on the~ scale, second 'low on the LIT, and third low 

on the SOS. 
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Found in Figµre 7 is a profile for sophomores which is constructed 

on the mean scores of the group for the scales. The profile indicates 

that sophomores tend to score highest on the COM scale, second high on 

the .§..9! scale, and third high on the ART scale. Sophomores tend to 

score lowest on the~ scale; second low on the LIT scale, and third 

low on the SOS scale. 

Found in Figure 8 is a profile for juniors. The profile also is 

constructed on the mean scores of the group for the .scales. It indi­

cates that juniors tend to score highest on the SCI scale, second high 

on the COM scale and third high on the ART scale. Juniors tend to score 

lowest on the PER scale, second low on the SOS scale and third low on 

the LIT scale. 

Found in Figure 9 is a profile of seniors constructed on the mean 

scores of the group for the scales. The profile indicates that seniors 

tend to score highest on the SCI scale, second high on the COM scale, 

and third high on the MUS scale. Seniors tend to score lowest on the 

~ scale, second low on the CLE scale and third low on the SOS scale. 
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Table LXXI shows the relative position of the three scales upon 

which each class of engineers score highest and the three scales upon 

which they scored lowest. There is no patterning of the high scales. 

the SCI and~ scales are one of the two higher for all classes. For 

freshmen and sophomores, the PER scale is the lowest, the LIT scale is 

second low, and the SOS sGale is third low. For the juniors and seniors 

the PER scale is the lowest, the SOS is second low and the LIT is third ·-
low. 

Figure 10 shows graphically the mean of all classes of engineers 

as a total group. They score4 highest on the SCI scale, second high on 

the COM scale, and third high on the ART scale. The total gr'oup scored 
--,--

lowest on the PER scale, second low on the SOS scale and third low on 

the LI'l' scale. 

Summary of the KPR on question II 

The scales of the Ku4er Preference Record tend to characterize 

freshmen as having higher interests :i,.n discovering new facts and solving 

problems, in working with numbers, in preferring work that keeps them 

outside most of the time. They have lesser interests in meeting and 

dealing with people, in reading and writing, and in helping people. 

Sophomore students are characterized as having high interests in 

working w:i.th figures, discovering new facts and solving problems, and in 

doing creative work with their hands. They have lesser interests in 

meeting and dealing with people, show lesser interest in reading and 

writing, and have lesser interest in helping people. 

Junior students are characterized as tending to have higher 

interests in discovering new facts and solving problems, in working with 
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Scale 

TABLE LXXI 

SCALES OF THE KPR ON WHICH EACH CLASS HAD THE HIGHER 
AND LOWER MEAN SCORES 

Total 
Position Freshman Sophomore Junior Senior Group 

Highest SCI COM SCI SCI SCI 

Sectmd High COM SCI COM COM COM 

Third High OUT ART ART MUS .ART 

Lowest PER PER PER PER PER 

Second Low Lll' sos CLE sos 

Third Low sos sos LIT sos LIT 
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numbers, and in doing creative work with their hands. They have lesser 

interests in meeting and dealing with people, in helping people, and in 

reading and writing. 

Senior students are characterized as tending to have higher 

interests in discovering new facts and solving problems, in working with 

numbers, and in going to concerts, playing instruments, or, reading abo4t 

. music. They have lesser interests in meeting and dealing w;lth 'people~. · 

tn doing o.f :Hee \,ark, and :·1n reading · and, writing. 

From these data it is difficult to conclude that the profiles for 

classes of engineers are unique in distinguishing classes of engineering 

students. Each class does exhibit a somewhat different profile (see 

Figs. 6, 7, 8 and 9), However, none of the scales between classes 

render a significant F ratio. This is saying that all classes of 

engineers tended to score similarly on the respective scales. 

Figure 10, the profile for all groups, indicates that the 

engineers score highest on the Scientific scale, second high on the 

Computational scale and third high on the Artistic scale. They scored 

lowest on the ~ersuasive· scale,. second low on the Social Service\ scale 

and third low on the Literary scale. This indicates that the engineers 

tend to like to discover. new facts and solve problems; to work with 

numbers, and to do creative work with their hands. They have lesser 

interests in meeting and dealing with people and the promoting projects, 

in helping people and in reading and writing. 

Study .of Values 

::ipu~,q;1:#;~(F:te~{j;~),ts· :)1' profc1."1~';'.~$f)fr,eshmen1 cons true ted on the mean 

scores of the group for the various scales. The profile indicates that 
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freshmen tended to score highest on the THE scale, second high on the 

~ scale and third high on the POL scale. They tended to score lowest 

on the AES scale, second low on the SOC scale, and third low on the REL 

scale. The high and low scores are in relation to the average score of 

forty found on the scale of scores on the ordinate of the profile. 

Found in Figure 12 is a profile for sophomores, constructed on the 

mean scores of the group for the scales. The profile indicates that 

sophomores tend to score highest on the THE scale, second high on the 

ECO scale, and third high on the REL scale. They tended to score lowest 

on the AES scale, second low on the SOC scale, and third low on the~ 

scale. 

Found in Figure 13 is a profile for juniors, constructed on the 

mean scores of the group for the scales. The profile indicates that 

juniors tend to score highest on the THE scale, second high on the ECO 

scale, and third high on the POL scale. They tended to score lowest on 

the~ scale, second low on the SOC scale and third low on the REL 

scale. 

Found in Figure 14 is a profile of seniors, constructed on the mean 

scores of the group for the scales. The profile indicates that seniors 

tend to score highest on the~ scale, second high on the ECO scale and 

third high on the POL scale. They tend to score lowest on the REL 

scale, second low on the SOC scale and third low on the AES scale. 

Found in Table LXXII is the relative position of the three scales 

upon which each class of engineers scored highest and the three scales 

upon which they scored lowest. All classes scored essentially the same 

on all scales, The relative position of the scales for freshmen and 

juniors is the same. The REL and POL scales changed position for the 
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sophomores, otherwise they are the same as that of freshmen and juniors. 

The high scales for seniors were the same as for freshmen and juniors, 

but the low scales were positioned differently than for any other class. 

Figure 15 shows graphically the relative position of the mean 

scores of the total sample group of the scales in relation to the mean 

scores for the norm population. The total group scored highest on the, 

THE scale, second high on the ECO scale; and third high on the POL 

scale. They scored lowest on the AES scale, second low on the SOC 

scale and third low on the REL scale. 

Summary of the SOV on Question II 

The scales of the Study.£!. Values tend to characterize classes of 

engineering students similarly. There are a few changes of relative 

position of the scales between classes of engineering students. All 

classes score high on the same scales and low on the same scales with 

the exception of the sophomores, in which the Religious scale became a 

higher scale and the Political scale became a lower scale. It will be 

noted in Figure 12 that the magnitude of these two scales differs only 

slightly. Essentially, one can say that the classes of engineers tended 

to score similarly high and low on the same scales. The low scores fall 

at, or below, the score of forty, the high scores are above.the score 

of forty on the ordinate of the profile. 

The partition of the high and low scales (Fig. 15) is the same for 

the total group of engineers as for classes, with the exception of the 

Religious scale. The Religious scale is the only scale with a signif­

icant F ratio between classes. On this scale, freshman, sophomore, 
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TABLE LXXII 

SCALES OF THE SOV ON WHICH EACH CLASS HAD THE HIGHER 
AND LOWER MEAN SCORES 

Social 
Position Freshman Sophomore Junior Senior 

Highest THE THE THE THE 

Second High ECO ECO ECO ECO 

Third High POL REL POL POL 

Lowest AES AES AES POL 

Second Low. soc soc soc REL 

Third Low REL POL REL AES 
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Total 
Group 

THE 
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soc 
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and junior classes did not differ; freshman, junior and senior classes 

. did not differ; but sophomores differed from the seniors. 

These data indicate that engineers tended to score highest on the 

Theoretical scale, second high on the Economic scale, and third high on 

the Political scale. The means for the high scores fall at, or above, 

the score of forty. Engineers tend to score lowest on the Aesthetic 

scale, second low on the Social scale and third 1ow on the Religious 

scale~ The means of these scales fall below the score of forty. 

These scales tend to characterize the engineer as a man whose 

dominant interest is the discovery of truth, who is considered with that 

which is useful, and who is interested in power. He sees the leait 

value in form and harmony, does not show interest in people or the 

philanthropic aspects of love, or find value in unity, in the religious 

sense. 

Two Factor Index of Social Position 

A profile of classes of engineering students as measured by the 

ISP is found in Figure 16. The profile indicates that freshmen score 

highest on the index of social position. The second high group is the 

juniors, third high is the sophomores and seniors are fourth high. An 

F ratio indicates that there is no significant difference between, 

classes of engineering students on the index of social position, which 

indicates that classes of engineering students tend to score similarly 

on the Two Factor Index of Social Position.'J;i,t,/fhe,m.eart score for· all en-
• - - · •. )'·<" . 

gineering students_ is 37,40,_: This places engineering students in the 

third class of five on the index. 
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summary of Results of guestiop II 

The selected measures of non-intellectual variables indicate the 

following characteristics of engineering students. 

Freshmen: Relative to high measures and interests, the Omnibus 

Personality lnventory characterizes freshmen as having high masculinity, 

as being impulsive in e~pression, as having preferepces in dealing with 

theoretical questions, and as being interested in that which is practi-

cal. The Kuder Preference Record indicates that freshmen have higher 

interests in discovering new facts and solvin~; problems, in working with 

numbers and :tn working -ot.1tside most of the time. The Study .£t Values 

indicates that freshmen have a dominant interest in discovering truth, 

with finding that which is useful, and as being interested in power. 

Relative to low measures and interests, the Omnibus Personality 
I 

Inventory characterizes freshmen as tending to have lesser concern for 

the welfare of others, they do not have a great inte;r:-est in other 

people, they have little interest in esthetic situations and·they prefer 

not to read serious or philosophical wo;r:-ks. The Kuder :Preference Record 

indicates that freshmen have lesser interests in meeting and dealing 

with people and in helping them, and in reading and writing. The Study 

of Values indicates that ffeshmen see lesser value in form and harmony, 

they do not show interest in people or in the philanthropic aspects of 

love, nor do they find value in unity, 

The Two Factor Index E.f Social Position shows.freshmen are highest 

in social position of all classes of engineers, but they do not differ 

significantly in this respect from the other classes of engineers. 

Engineers are in the third class o:f five on the scale. 



108 

Sophomores: Relative to high measures and interests, the Omnibus 

Personality Inventory characterizes sophomores as having high masculin­

ity, as denying that they are anxious or high strung, and as having good 

personal integration. The Kuder Preference Record indicates that 

sophomores' highest interests are working with figures, having high 

interest in discovering new facts and solving problems, and are inter­

ested in doing creative work with their hands. The Study of Values 

shows essentially the same high values for sophomores as for freshmen 

and the other classes of engineers. 

Relative to low measures and interests, the Omnibus Personality 

Inventor;y characterizes sophomores as tending to have lesser concerns 

with literature and sculpture and little interest in esthetic situa­

tions. They do not enjoy parties or teas, and'prefer not to read 

serious or philosophical works, The Kuder Preference Record indicates 

that sophomores have lesser interests in meeting and dealing with people 

and in helping them, and are not overly interested in reading and writ­

ing. The Stud;y of Values indicates that they see little value in 

aesthetic situations, have little interest in people, and see lesser 

value in personal power. 

The Two Factor Index of Social Position shows sophomores as rating 

third high in social position among the classes of engineers. They, as 

all classes of engineers, are in Class III of the social structure. 

Juniors: Relative to the high measures and interests, the Omnibus 

Personality Inventory characterizes juniors as having tendencies in 

readiness to express impulses, as having high masculinity, and showing 

need for independence, The Kuder Preference Record indicates that 

juniors have high interest in discovering new facts and solving 

·_,:~l'S;• . 
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problems, have interests in working with numbers, and enjoy doing 

creative work with their hand1:1. l'he S.tudy of Values ip.dicates essen.,. 

tially similar values for juniors as for freshmen and sophomores. 

Relative to low measures and interests, the Omnibus Personality 

Inventory ~haracterizes juniors as having little concern with the wel~ 

fare of others, little interest in esthetic situations, and as not 

liking teas and parties or volunteer social work. The Kuder Preference 

Record indicates that juniors tend to score similarly to sophomores in 

low areas of.interest~ The Study £f Values indicates that the lower 

values for juniors are similar to those of freshmen. 

The lwo Factor Index of Social Position rates juniors second high -- . . . - , 

ampng classes of engineers, They, too, are in Class III of the social 

structure. 

Seniprs: Relative to high measures and interests, the Omnibus 

Personality Inventory characterizes seniors as having high scores in 
I 

need for autonomy, high masqulinity, and as enjoying scientific things 

and having good personal integration. The Kuder Preference Record 

indicates that seniors tend to have higher interests in discovering new 

facts and solving problems, working with numbers and going to concerts. 

The Study .2f Values shows similar values for all classes of engineers as 

has been discussed previously. 

Relative to low measures and interests, the Omnibus Personality 

Inventory characterizes seniors as having dislike for teas and parties, 
I 

having little interest in ~sthetic situations, and disliking philosophi-

cal works, The Kuder Preference Record indicates that seniors are 

similar to juniors in their lower interests. The Study of Values, also, 

rates seniors similarly to juniors in lower value structures. 
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The Two Factor Index of Social Position shows seniors as being the 

lowest of the four groups, but still as being a part of Class III in the 

social structure. 

Though not pertaining ta Question II data of interest on all groups 

was available. Relative to high measures and interests, the Omnibus 

Personality Inventory characterizes engineers as tending to have high 

masculinity, having a general readiness to express impulses, as being 

liberal and non-authoritarian in their thinking, needing independence, 

and finding enjoyment in searching scientific material and conducting 

research. The Kuder Preference Record indicates that they have high 

interest in discovering new facts and solving problems, they enjoy work­

ing with numbers, and have interests in doing creative work with their 

hands. The Study of Values shows engineers as valuing the discovery of 

truth and the practical use of things, and having a concern with power 

over things and people. The Two Factor Index of Social Position indi­

cates that engineers are in Class III of the social structure. 

Relative to low measures and interests, the Omnibus Personality 

Inventory characterizes engineers as not enjoying activities filled with 

social demands, as not having high response and sensitivity to esthetic 

situations, as having a dislike for reading serious or philosophical 

works, and as preferring to use their leisure time to develop a favorite 

skill rather than do volunteer social work or have responsibility to 

other people. The Kuder Preference Record indicates that they have 

lesser interests in meeting and dealing with people and the promoting of 

projects, in helping people, and in reading and writing, in general, 
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The Study of Values depicts engineers as seein,g little value in harmony, 

having low interest in people or the philanthrppic aspect of love, or 

in finding great value in unity inthe religious sense. 

From these data it is difficult to conclude that classes of 

engineers display dbcrete profiles as measured by the non-intellectual 

measures. Each class does display somewhat different likes and dis;_ 

likes, interests and disinterests, but when.the various scales are con­

sidered in view of the F ratio, all engineers ~end to score similarly on 

the scales. That is with the exception of two sc~~es, the Autonomy 

scale on the Omnibus Personality Inventory and the Religious scale on 

the Study of Values, The significance of these differences has been 

previously discussed. 

It seems to follow that there are then no discrete profiles for 

classes of engineers,\ but that the samples tested tended to score 

similarly on the scales of the measures used. 

Research Question III 

Question III asks: Do the selected measures of non-intellectual 

variables tend to change between classes of engineering students? 

Question III will be answered by combining the information gained by the 

construction of profiles and an analysis of the sequence of the relative 

position of the means of the scales for each class of engineers. The 

sequence will be determined by the magnitude of the meansi"'in conjunction 

with the results of .the single-classification analysel:l of variances~ 

It was.determined in answering question one that classes of engi­

neefs't!f'~h.: npt tend to score differently on the scales of the measures 

used. There were two exceptions of this. One is the Autonomy scale on 
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the Omnibus Personality Inventory, the other is the Religious scale on 

the Study of Values. These problems have been discussed extei;isively and 

it is cQncluded that classes of engineers have a tendency to score 

similarly on the various scales. 

Secondly, in answering question two it was determined that classes 

of engineers did not exhibit discrete and unique profiles, Though there 

were nlinor variations noted, the tendency for the same scale1:; to be high 

or low were convincingly consistent. 

Found in Tables LXXIII, LXXIV, and LXXV are the sequences of 

classes of engineers according to their mean scores on the various 

scales. The meaning of sequence in this context is the ordered arrange­

ment of mean scores by class. For example, on the TI scale (Table 

LXXIII) sophomores scored lowest, seniors scored second low, juniors 

second high and freshmen highest. These tables indicate the var~ety of 

patterns with respe~t to sequence. A predominant sequence does not 

appear to exist. There are some scales, however, which have the same 

sequence for tqe classes. Found in Table LXXVI are the three most 

predominant patterns. The sequence of 2, 1, 3, 4 had a frequency of 4; 

the sequence 2, 3, 1, 4 had a frequency of 3; and the sequence of 1, 3, 

2, 4 had a frequency of 3. These data indicate that, for the sequence 

2, 1, 3, 4, sophomores scored lowest on the TO on the OPI, freshmen 

second low, juniors second high and seniors scored the highest on the 

scale. This is also true on the Au and RO scales of the OPI and the LIT 

scale of the KPR. 



TABLE LXXIII 

SEQUENCE OF CLASSES AS THEY SCORED 
ON OPI SCALES 

Scale· Sequence** 

TI 2 4 3 1* 

TO 2 1 3 4 

Es 4 2 l- 3 

co 2 4 1 3 

Au 2 1 3 4 

RO 2 1 3 4 

SE 3 2 1 4 

IE 2 4 1 3 

PI 1, 3 2 4 

AI 1 3 4 2 

Am 1 3 2 4 

PO 4 3 2 1 

MF 4 3 2 l 

RB 3 1 2 4 

*1 = Freshmen, 2 = Sophomores, 3 = Juniors, 4 = Seniors 

**The first number represents the group with the lowest mean; the second 
number represents the group with the second low mean score; the third 
number represents the group with the second h:i.gh mean score; and the 
fourth number represents the g£oup with the highest mean score. 



l'ABLE LXXIV 

SEQUENCE OF CLAS$ES AS TEiY SCORED 
ON KPR SCALES --....... 

Scale Sequence** 

OUT 3 4 2 1* 

MEC 2 3 1 4 

COM 3 4 l 2 

SCI 2 4 3 1 

PER 1 3 2 4 

ART 1 4 2 3 

Lil' 2 l 3 4 

MUS 3 1 2 4 

sos 1 3 4 2 

CLE 4 3 1 2 

*1 = Fre$hmen, 2 = Sophomores, 3 = Junic;,rs, 4 = Seniors 
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,.<*The first number represents the group with the' lowest mean score, the 
last number represents the group with the highest. lll~.an score. 



TABLE LXXV 

SEQUENCE OF CLASSES AS THEY SCORED 
ON SOV SC.A.LES - -

Scale Sequence** 

THE 2 1 4 3* 

ECO 2 3 1 4 

AES 1 2 3 4 

soc 3 1 4 2 

POL 2 ,3 1 4 

REL 4 3 1 2 

*1 = Freshmen, 2 = Sophomo~es, 3 = Juniors, 4 = Seniors 
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*'*lfbe first number represents _the group w;i;th the lowe·st:_me~:m,:§&;ore, • the 
last number repi:-esents the group with the highest mean score. ·-

TABLE 1:icxvr 

FREQUENCIES OF S:U1ILAR SEQUENCES 

se·quente - f Scales 

2 1 3 4 4 TO,~' RO (OPI); - --- LIT (KPR)* 

2 3 1 4 3 MEC (KPR) ; ECO, ~ (SOV) 

], 3 2 4 3 PI, Am, (OP!); PER (KPR) 

*The parentheses indicate t;he instrument from which the scale came. 
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For the sequence 1, 3 ,. 2, 4, on the PI and Am scales of the .2!!. 

freshmen scored the lowest juniors scored second low, sophomores 

second high and seniors secored the highest. This is also true of the 

PER scale on the KPR. 

This appears to be indicating that seniors have a tendency to score 

higher on the !Q., ~' RO, fl and Am scales on the OPI; higher on the 

LIT,~ and PER scales on tb,e ~. and higher on the ECO and POL 

scales ot" the SOV than other classes of engineers. 

The data used to answer question three show the sequence of the 

relp.tive position of classes of engineers, their position being deter~·· 

mined by the magnitude of the class means. One thinks of a trend or 

developmental change as· a progression from high to low or v:i,<w versa. 

Such a trend or developmental change does not appear in the datp. in 

this sense, with the e~ception of three scales. These are the 

Aesthetic scale on the Study of Values, and the Practical Outlook and 

Masculinity-Femininity scales on the Omnibus Personality Inventorx;, 
. ' 

What is evident is that onr. the Theoretical Ord.entation, Autonomy, 

Religious Orientat:lon, Personal Integration, and Altruism scales on the 

Omnibus Personality Inventory, on the Literary, Mechanical and 

Persuasive scales on the Kuder Preference Record, and on the Economic 

and Political scales of the Study of Values, seniors tend to score 

higher than students who are freshmen, sophomores and juniors, What is 

not as clear is the relative position of the three lower classes of 

engineers. In the tirst two sequences (see Table Lxx;vI) sophomores 

score the lowest. On the third sequence freshmen score the lowest. On 

the first sequence freshmen score second lowest, but on the second and 

third sequences juniors score second low. 
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Any trend or development is not apparent for the three lower 

classes of engineers, but, on the scales mentioned, seniors do have a 

tendency to score higher than the three other classes of engineers. 

Research Question IV 

Question IV asks: Do students who persist in engineering studies 

exh'ibit a unique pattern of non-intellectual characteristics? 

Question IV will be answered in consideration of the conclusions of 

the previous three questions. In :relation to question one, classes of 

engineer;i.ng studeI?.ts do riot tend to measure differ~ntly on the scales of 

the instruments used to identify non-intellectual variables. There were 

two exceptions. One was the Autonomy scale on the Omnibus Personality 

Inventory, and the other was the Religious scale of the Study of Values. 
:,Ir .• 

These scales had a significant F ratio. It has been determined that 

classes of engineering students generally tend to score similarly on 

the various scales. 

With reference to question two, it was determined that classes of 

engineering students tend, even though some variation in the profiles 

exists, to display similar profiles. In vd,ew of the F ratio of the 

various scales, whatever profiles may seem apparent must be interpreted 

with this information in mind. 

In consideration of questioI?. three, it was concluded that trends or 

developmental change are not present. It was noted that,senio:rs tend to 

sco:re higher on ten scales than the other three.classes of engineers, 

but there is no pattern of development in the lower classes. 

In view of these data, even though there are profiles that 

;indicate some characteristics for each class of engineers, and although 
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seniors do tend to score higher on some ten scales than other classes, 

it is not possible to say that seniprs (or persisting students in engi-

neering) do:, in fa.ct, display a unique pattern of characteristic$. Only 

to the extent that the profile constructed in answering question two for 

seniors differs from the other classes can it be said that persisting 

engineers exhibit a unique pattern of non-intellectual characteristics. 

Research Question V 

Question V asks: Do engineer:i,.ng students tend to score differently 

than the norm groups oh the standardized tests used to measure the non-

intellectual variables? To answer question five,·the statistical 

techm.ique of the .!. ~ was applied to : the mean scores of the scales 

of the total sample group of engineers and the mean scores of the scales 

of the norm population of the respective instruments. A critical tat 

the .05 level was consideted·"as be:i,.ng signific'&pt. · 

Omn"ibus Personia!ity Inventory 

With reference to Table LXXVII,the·tot,al sample groups of engineers 

tend to sco];'e significantly lower on the TI, Es, and SE scales and sig­

nificantly higher on the ··Au scale of the OPI 'tha1f the ·norm populationJ; 

Study of Values 

The results of the.!. tests, as reported in Table LXXV!II, indicate 

that the total sample group of engineers tend to score significantly 

higher on the THE and ECO scales and significantly lower on the AES, 

SOC, and POL scales of the SOV than the norm population. 
~ - -
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Two Factor Index of Social Position 

The isP qoes not have a norm group on which to compare the engi­

neering students of the total sample, consequently no comparison can be 

made. 

Kuder Preference Record 

Due to the problem in ipsative scaling, on the Kuder Preference 

Record it was decided not to use the t test to compare the mean scores 

of engineers to those of a norm g:i:-oup. Instead, an a11alysis of stanine 

scores was-used. Found in Table LXXIX is the comparison of the 

total group scores in relation to stanine scores. 

The Kuder Preference Record manua~ (32, p. 20) indicates that a 

stanine of seven is "above average," a stanine of si:x; is "a little above 

average," a stanine of five is "average," and a stanine of four is a 

"little below average.'' 

Using these terms the total sample group of engineers are "above 

average" at the seventh stanine on the~' COM, and~ scales. They 

are "below average" on the PER, LIT, SOS, and £g_ scales. 

Sullllllary of question V 

Relative to the Omnibus Personality Inventory, the total sample 

group of engineers tended to score significantly higher on the Autonomy 

(Au) scale and significantly lower on the Thinking Introversion (TI), 

Estheticism (Es), and Social Extroversion (SE) scales than the norm 

populat;i.on. 
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TABLE LXXVII 

THE t TEST OF SIGNiFICANCE OF PIFFERENC~ BETWEEN TOTAL SAMPLE 
GROUP AND NORM POPULATION ON SCALES OF THE OPI 

~-~--,..._._,,,~---.•••' •T••·-

Total Sample Group Norm Group* 
,OPI 
Scale N x s.d. S- µ O""' d.f. t x 

TI ·· 120 22.53 7,02 .6411. 24.5 8.0 119 -3.05** 

TO 120 20.95 4.78 .4448 21.1 5.5 119 ~o. 013 ns 

Es 120 9,40 5.03 .4595 10.6 5.2 ll9 -2.61** 

co 120 15,03 5.34 .4884 15.6 5,3 119 -1.16 ns 

Au 120 26.25 6.46 .5900 24.0 8.3 119 3.81** 

RO 120 1'2. 80 5.54 .5063 12.6 6,2 119 0.395 ns 

SE 120 19,66 7.37 .6730 22.6 7.3 119 -4.36** 

IE 120 29.14/! 9. 6:2 .8788 30.7 9.8 119 -1. 77 ns 

PI 120 31.44 11.01 1.0000 30.3 10.4 119 1.14: ns 

AL 120 13.08 4,44 .4061 12.5 4.6 119 l. 42 ns 

Am 120 19.00 5.81 .5308 19.2 5.6 119 ,..,Q.038 ns 

PO 120 J.,5 .59 5.11 .4672 15.1 6.4 119 1.04 ns 

MF 120 33.89 5.36 .4898 33 .1 5.7 119 ,· 1.61 ns 

RB 120 14.23 4.17 .3807 13. 7 4,5 119 1:39 ns 

*Norm group - 3540 freshmen men 

t .05@ 120 d.f. = 1.98 

**t .01@ 120 d.f, = 2,61, Popham (40, p. 398) 

/!The results from the BMDOlD progranr·were used in these data, There are 
slight differences, due to rounding, in the BMDOlD program and the 
BMD07D program used in other data. The BMDOlD program was used here 
because it furnished the standard error of the mean. 
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TABLE LXXVII I 

THE t TEST OF SIGNIFICANCE OF DIFFE:RENCE BETWEEN TOTAL SAMPLE 
GROUP AND NOR}f POPULATION ON SCALES OF THE SOV 

/ Norm -Total "Sample Group Group* 
Scale-s N x s.d. s_ ,/-J.- : d.f. t ,x 

THE 120 46.97 6.34 .5796 43.09 119 6.69** 

ECO 120 44.55 8.74 , 7981 42.05 119 3 .13** 

AES 120 33. 8411 8.06 .7358 36,72 119 -3.91** 

soc 120 35,3911 7,28 .6654 37.05 119 -2.49** 

POL 120 4l,35 6.83 .6237 43.22 119 -2.99** 
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REL 120 37.85 10.60 .9681 37,88 119 -0.309 ns 

t .05@ 120 d.f, = l,98 

t .01@ 120 d,f, = 21 61,,,;t;>opham (40, p. 398) 

*Norm group - 58~4 males (Liberal Arts) 

IIThe results from t_he BMDOlD prog:ram "Were used in these dad. There are 
slight differences, due to rounding, in the BMDOlD program ind the 
BMD07D program used in other data. The BMDOlD program was used here 
because it furnished the standard error of the mean. 

TABLE LXXIX 

COMPARISON OF TOTAL SAMPLE GROUP MEANS AND STANINE SCORES 
ON SCALES OF THE KPR 

' 
Kuder f reference Record 

OUT MEC COM SCI PER ART LIT MUS sos ', 

Total 
Group Means 46.92 46.55 33.24 49.53 33.25 24.37 16.63 12.38 38.37 

Stanine 
Sco:res - 7 7 7 4 5 4 5 4 

CLE 

43.25 

:4 
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Ip relation to the norm popµ,lat,:ion thie indicatea that the total 

sample group of engineers have a higher need for liberal, non-authori-

tarian thinking and for independence. They show a greater dislike for 

reading philosophical writings and about artistic or literary achieve­

ments. In comparison, they do not like social events. 

·' 
Relative to the Study of Values, the ~btal sample group of 

engineers tended to score significantly higher on the Theoretical(~) 

and Econom:t,c (ECO) scales and significantly lower, -on the Aesthetic 

(AES), Social (§.Qf,) and Political (POL) scales than the norm population. 

In relation to the norm population this indicates that the total 

sample group of engineers see hi;l.gh~r value in the discovery of new 

truth and in finding tihat which is useful. They see lesser value in 

harmony and form, and in their love of people. In comparison, they do 

not value personal power as highly. 

Relative to the Kuder Preference Record the total sample group of 

entineers tend to score 11 above average11 (at the seventh stanine) on the 

Mechanical (MEC), Computational (COM) and Scientific(.§.£.!.) scales. They 

scored "below average" (at: the fourth stanine) on the Persuasive (PER), 

Literary (,b.!!), Social Service (SOS) and Clerical (CLE) scales. 

This indicates that the total sample group of engineers has higher 

than average interests in working with machines and tools, in working 

with numbers, and in discovering new facts and solving problems. They 

have lower than average interests in dealing with and meeting people, in 

reading and writing, in helping people and in working in an office. 

The Two Factor Index of Social Position is not standardized on a 

norm population. The measure indicates that the total sample group of 

engineers is in Class III of the five social classes. 
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Summary 

It must be str~ssed that the comparisons and relationships 

indicated in the summaries of questions one through foµr for the classes 

of engineers were made in a comparison of the classes of engineers, ; 

themselves. Because of the general tendency of all classes of engineers 

to score similarly on twenty-nine of the thirty-one scales of the four 

measures, it is tenuous to conclude that there are any real differences 

between the classes of engineers. 

In the answering of question five, the comparisons were made for 

the total sample group of engineers relative to the norm population upon 

which the respective measures were standardized. The differences which 

appear in the answering of this question are probably real differences. 

Two scales show a significant F ratio between classes of engineers. 

One is the Religious (REL) of the S
1
tudy .2i Values. This scale was not 

one having a significant! value when compared with the norm population. 

'The other scale with a significant F ratio is the Autonomy (Au) scale of 

the Omnibus Personality Inventory. This scale is one which has a sig­

nificant t value. The Dunc;;an's Multiple Range Test indicates that the 

mean scores for freshmen, sophomores and juniors do not differ. The 

mean scores for juniors and seniors do not differ. But, the mean scores 

for seniors differ from those of fre;l;!.hmen and sophomores. The seniors 

have the highest mean on the Autonomy (Au) scale , which means• that · 

seniors tend to score higher than freshmen and sophomores on the scales. 

This indicates that seniors are more divergent than the other classes of 

engineers on the scale, moving further away from the mean score of the 

norm population. 
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l'he results found in answering question five allow one to make 

certa;i.n statements about the total sample groµp in relation to the norm 

population of the respective measures. Chapter V contains some conclu­

sions and recommendations based on these data. 



CHAPTER V 

SUMMARY, CONCLUSJON AND RECOMMENDATIONS 

General Review of the Study 

Jnterest in this study arose from the problem of attrition of 

engineering students and the need for better guidance procedures for 

students. Attrition rates from 49 to 75 per cent have been reported, 

causing considerable concerti :.for engineering educators. Various 

approaches have been taken in attempts to identify the factors which 

lead to persistence in engineering studies. One approach has been the 

study of intellectual variables only, such as: scores on achievement 

or aptitude measures, and grade point average. This approach has 

resulted in the identification of some of the characteristics of 

persisting students, 

Another approach has been the study of relationships between 

intellectual variables (aptitude, achievement and grade point average) 

and non-intellectual variables (personality factors, interests, values, 

etc.), Studies using these variables have succeeded moderately in 

identifying relationships between these two classes of variables. 

The literature suggests yet a third approach; that of identifying 

non-intellectual variables, exclusively, as they relate to career choice 

and persistence in courses of study. Various studies were cited which 

suggest that vocational choice is inextriciably realted to personality 

development. Jn th~s study it has been assumed that the engineering 
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curriculum provides essentially a similar environment to that found in 

the engineering profession. Since personality development is related to 

vocational choice it seems to follow that the same factors should be 

dominant in the choosing of and persistence in engineering studies. 

It was the purpose of this study to identify non-intellectual 

variables as they relate to persistence in engineering studies. In 

order to study persistence apart from scores of aptitude or achievement 

an.d grade point average, the persisting student i$ conside?,'ed to be that 

individual who has reached the classification of senior. 

The endeavor of the study was threefold: (1) to identify persist­

ing similarities and/or differences among classes of engineers by the 

use of selected measures of interest, value orientation, personality 

factors and socioeconomic position; (2) to determine whether or not 

characteristic profiles exist for classes of engineers, and if these 

profiles are developmental in nature; and (3) to determine if the 

measured variables for engineers differ from the norm groups upon which 

the selected measures were standardized. 

Five specific questions were asked: 

(1) Do the selected measures of non-intellectual variables indicate 

similarities and/or differences among classes of students? 

(2) Do the selected measures of non-intellectual variables exhibit 

characteristic profiles for classes of engineers? 

(3) Do the selected measures of non-intellectual variables 

indicate a trend of change between classes of engineers? 

(4) Do students who persist in engineering studies exhibit a 

unique pattern of non-,intellectual characteristics? 
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(5) Do engineering students tend to score differently than the 

norm group on the measures ·l.l,sed to identify non-intellectual variables? 

To identify the non-intellectual variables, four.measures were 

used. Relative to personality, the Omnibus. Personality Inventory was 

administered. To identify interests, the.Kuder Preference Record was 

the measure. The Study of Values was used to identify values. The 

Hollingshead Two Factor Index of Social Position was the measure of 

soGioeconomic position. 

These measures were administered at the mid-point of the second 

semester to thirty randomly selected students of each class (freshman,· 

sophomore, junior and senior) of engineeering students. This resulted 

in an N of thirty for each cross-section cell, and a total N of 120. 

Question I was answered by the results of applying,the statistical 

technique of single-classification analysis of variance to the raw data. 

An F ratio was considered significant if it reached the .05 level. In 

the event of a significant F ratio, the Duncan's Multiple Range Test was 

used to identify the source of varia.tion. An alpha of . 05 was con­

sidered significant in established Dµncan's ranges. 

Of the fourteen scales on the Omnibus Personality Inventory (OPI) 

the Autonomy (Au) scale was the only one which produced a significant F 

ratio, The Duncan's Multiple Range Test indicated that on this scale 

freshmen, sophomores and seniors do not differ; juniors and seniors do 

not differ; but, seniors do differ from freshmen and sophomores. 

The results of the Study of Values (SOV) rendered only one scale 

in six as having a significant F ratio for classes of engineers. This 

was the Religious (REL) scaJie on which the Duncan's Multiple Range Test 
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indicated that freshmen, sophomores and juniors do not differ; freshmen, 

juniors and seniors do not differ; but, sophomores do differ from 

seniors. 

On the scales of the Kuder Preference Record (l<PR) and the Two -,-. .···~ 

Factor Index of Social. Position (ISP) the classes of engineers tended 

to score similarly; 

The four measures used in this study have a total of thirty-one 

scales, on which two, the Autonomy(~) scale of the Omnibus Personality 

Inventory and the Religious (REL) scale of the Study of Values show a 

significant F ratio. On the other tw·enty-nine scales, classes of 

engineers tend to score similarly. 

Question II was answered by the results obtained from the 

construction of profiles for each class of engineers, which were inter-

preted in conjunction with the findings of the single-classification 

analyses of var:i,ance. 

Freshmen: Relative to those scales upon which freshmen tended to 

scar~ higher, they were characterized by the Omnibus Personal:i,ty 

Inventory as having high masculinity, bein~ high in impulsd.ve expres-

sion, having preference in dealing with theoretical questions, and 

being interested in that which is practical. The Kuder Preference 

Record shows freshmen have higher interests in discovering new facts and 

solving problems, in working with numbers and in working outside most of 

the time. The Study£! Values indicates that they have dominant inter-

ests in discovering truth, have concern with that which is useful and 

are somewhat concerned with personal power. 

Relative to. those scales upon which freshmen tended to score lower, 

iln. the Omnibus 'Pat:'sonality'' Inventory fr~shmen a.re characterized as 
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having'lesser interest and concern with the welfare of others, as having 

lesser concern with. the esthetic situations and preferring not to read 

serious or philo~ophical works. 

The Kuder P~eference Record indicates that freshmen have lesser 

interests in meeting, dealing with, and helping people, and in reading 

or 'writing, :tin general. The Study .£!:. Values shows that freshmen value 

form and harmony to a lesser degree, do not shpw interest in people or 

the philanthropic aspects of love, not do they find value in unity. 

The Two Factor Index of Social Position shows freshmen are ~ighest 

in social position of all classes of engineers. 

Sophomores: Relative to those scales upon which sophomores tend 

to score higher, the Onmibus Personality Inventory characterizes soph­

omores as having high masculinity. They describe themselves as not 

worrying and show good personal integration, The Kuder Pr~ference 

Record indicates sophomores have higher interests in working with 

figures, having high interests in discovering new facts and in sqlving 

problems, They are interested in doing creative work with their hands. 

The Study of Values shows essentially the same values for sophomores as 

for freshmen. 

Relative to those measures upon which sophomores tend to score 

lower, the Omnibus Personality Inventory characterizes sophomores as 

tend:i,ng to have lesser concern with literature and scu:J.pture and little 

interest in esthetic situations, They do not enjoy parties and prefer 

not to read serious or philosophical works. The Kuder Preference Rlfoord 

:Lndicates that they have lesser interests in meeting and in dealing with 

people and in helping them, and do not enjoy, in general, reading and 
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writing. The Study of Values indicates sophomores see little value in 

esthetic situations, have little interest in people, and see les~er 

value in personal power. 

The Two Factor Index of Social Position ahows sophomores as rating 

third high on the scale of social position for classes of engineers, 

Juniors: Relative to those measures µpon which juniors. tend t9_ · 

score higher, the Omnibus Personality Inventory characterizes juniors as 

having a tendency to express impulses, having high masculinity, ..and as 

showing need for independence. The Kuder Preference Record indicates 

juniors have higher interests in discovering new facts and in solving 

problems; in working with numbers, and enjoy doing creative work with 

their hands. The Study E£ Values indicates es'13entially similar values 

for juniors as for freshmen and ,sophomores. 

Relative to those measures upon which juniors tend to score lower, 

the Omnibtfs Personality Inventory.char,g.cterizes juniors as having littie 

concern with the welfare of others, little interest in esthetic situa­

tions, and as not liking teas or parties or volunteer social work. The 

Kuder Preference Record indicates essentially similar lower values for 

juniors .as for freshmen and sophomores. The Study of Values indicates 

that the lower values of juniors are similar to those of freshmen, The 

Two Factor Index of Social Position rates juniors second high among 

classes of engineers. 

Seniors: Relative to those measures upon which seniors tend to 

score higher, the Qtnnibus Personality Inventory characterizes seniors as 

having n,eed for autonomy,rhigh masculinity, showing good personal 

integration, and as enjoying scientific things. The Kuder Preference 

Record indicates that they have higher interests in discovering new 
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facts and in solving problems, in working with numbers, and in going to 

concerts and in reading apout music or in playing instruments. The 

Study of Values shows .similar higher values for seniors as for the other 

classes of engineers. 

Relative to those measures upon which seniors tend to score lower, 

the Omnibus Personality Inventory characterizes seniors as having a dis­

like for teas and parties, little interest in esthetic situations, and 

not liking philosophical works. The Kuder Preference Record indicates 

that seniors are similar to juniors in their lower interests, and the 

Study of Values rates seniors similarly to juniors in the areas of lower 

values. 

The ~ Factor Index .2f Social Posd.tion ranks seniors as lowest 

among classes of engineers on socioeconomic position. 

All groups of engineers: Relative to those measures upon which 

engineers tend to score higher, the Omnibus Personality Inventory 

characterizes engineers as tending to have high masculinity, having a 

general readiness to express impulses, being liberal and non-authori­

tarian in their thinking, with need for independence. They find enjoy­

ment in reading ·scientific material and in conducting research. The 

Kuder Preference Record indicates that engineers have higher interest in 

discovering new facts and in solving problems. They enjoy working with 

nu#lbers and have interests in doing creative work with their hands, The 

Study£.!:_ Values shows engineers 'ilalue the discovery of truth and the 

practical µse of things. They are concerned with power over people and 

things 1 The Two Factor Index of Social Position indicates that 

engineers rate in Class III of a five class social structure. 
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Relative to those measures Qpon which enginers tend to score lower, 

the Omnibus Personality Inventory characterizes engineers as not enjoy­

ing activities filled with social demands, and as not having high 

response or sensitivity to esthetic.stimulation, as having dislike for 

reading serious or philosopµical works, and as having preference to use 

their leisure time to develop a favorite skill rather than to do volun­

teer social work or have responsibility to-other people. The Kuder 

Preference Record indicates that engineers have leseer interests ip. 

meeting and in dealing wi~h people arid in the promoting of projects. 

They have lower interests in helping people and in reading and writing, 

in general. 

The Study of Values depicts engineers as seeing littae value in 

form and harmony, as having .low interest in people or in the philan­

thropic aspects of love, ahd as finding little value in unity, in a 

religious sense. 

When considering xpe results of these profiles in conjunction with 

the statistical difference of the mean scores of the classes of engi­

neers, it is difficult to insist that discrete profiles for the classes 

exist. Altho1,1gh ,there are some minor shifts of position of the scail.es 

in the profiles, classes of engineers tend to score similarly. It would 

be more in order to speak of a profile of engineers, than of profiles 

for classes of engineers. 

Question III was answered by considering the results obtained'from 

the construction of profiles (for classee of engineers) and an analysis 

of the sequences of the position of the means of the various scales .... -

whose relative position was determined by their magnitude. 



133 

A trend or developmental change is usually thought of as a 

progression from high to low or vice versa. There are three s~ales of 

the thirty-one that show such change. Two are Practical Outlook (PO) 

and the Masculinity-Femininity (MF) scales on the Omnibus Personality 

Inventory. On th'1=se two scales seniors score lowest, jµnioi-s second 

low, sophomores second high and freshmen highest. The third scale 

showing such change is the Aesthetic (AES) in the Study Ei_ Values, in 

which the freshmen score lowest, sophomores second low, j1.mio:rs ·second 

high and seniors highest. 

On the Practical Outlook (PO) scale of the Omn~bus Personality 

Inventory low scorers tend to find greater appeal in ideas than in 

facts. High scorers see the better theory as being one that has the 

best practical applicatiotj. This scale seems to be indicating that 

those who persist in engi~eering studies tend to score lower than the 

beginning student. This ll}ay be :i,nd:i,.cating a trend of change from 

thinking that :i,.s more practical to that which has interest in ideas. 

On the Masculinity-Femininity (MF) scale of the same measure, high 

scorers, for example, would rather teach chemistry and physics than 

poetry. Low scorers like dramatics, enjoy looking at paintings, 

sculpture and architecture. This scale seems to be indicating that 

those who persist in engineering studies tend to score lower than the 

beginning student. This m;3.y be indicating that there is a trend of 

change during an academic career to where persisters develop more 

appreciation of the fine arts. 

The Aesthetic (AES) scale on the Study of Values indicates that 

high scorers see value in form and harmony. Each single experience is 

judged from the standpoint of grac;e, syrnetry and fitness, This scale 
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seems to ilidicate that those who persist in engineering studies tend to 

score higher than the beginning student. The interpretatibn of this 

phenomenon may be similar to that of the Masculinity-Femininity'. (MF) 

scale of the Omnibus Personality Inventory. 

The single-classification analyses of variance do not ,indicate 

that classes of engineers differ significantly on any of these three 

scales. Es~entially, all classes tend to score the same on them, but 

there is indication of a trend of change within the limitations cited. 

One other finding, 'is noteworthy. c On the Theoretical Orientation 

(TO), Autonomy (Au), Religious Orientation (RO), Personal Integration 

(PI) and Altruism (Am) scales of the Omnibus .Personality Inventory'; on 

the Literary (,!d!_), Mechanical (MEC) and Persuasive (PER) scales of the 

Kuder Preference Record; and, on the Economic (ECO) and Political (POL) 

scales of the Studt of Values, seniors have a tendency to score higher 

than other classes of engineers. The relative position of the other 

three classes is less cle~r than for seniors. 

Question IV asked: tjo students who persist in engineering studies 

exhibit a unique pattern df non-intellectual characteristics? 

This question was answered in consideration of the answers of the 

previous three questions. Relative to question pne, with the exception 

of two scales, the Autonomy (Au) on the Omnibus Personality Inventory, 

and the Religious (REL) on the Study of Values, all classes of engineers 

tend to score similarly. With reference to question two, it•was deter­

mined that classes of engineers tend, although some minor variation 

exists, to score similarly and consequently, exhibit similar profiles. 

In consideration of questi'o.n three, with the exception of three scales 

(the Practical Outlook (PO) and the Masculinity-Femininity (MF) on the 
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Omnibus Personality Inventory and the Aesthetic (AES) scale on the 

Study of Values) engineers do not show a developmental change on the 

scales. 

In view of these data, only to the extent that the profile of. 

seniors differs from those of the other three classes, can it be said 

that they exhibit a characteristic profile, It was noted under question 

three of this summary that,.seniors tended to score higher than othei: 

classes on ten scales which may be suggesting a profile of high scores 

for seniors. This must be kept in context with the result of the 

single-classification analyses of variance which indicates essentially 

no difference between classes of engineers. 

Question five asks whether or not ~ngirteering students tend to 

score differently than the norm groups upon which the selected measures 

were standardized. 

The statistical technique of the i_ test was applied to the raw 

data of the classes of engineers and the data relative to the norm 

population of the various measures to answer this question. A critical 

tat the .05 level was considered significant. 

On the Omnibus Personality Inventory, the sample group of engineers 

tended to score significantly higher on the Autonomy (Au) scale, and 

significantly lower on the Thinking Introversion (TI), Estheticism (Es), 

Social Extroversion (SE) scales than the norm population. 

This seems to be indicating by the high score on the Autonomy (Au) 

scale that engineers, in relation to the norm population, ·show t;:endene 

cies to be independent of authority as it is imposed through social 

institutions, The low score on the Thinking Introversion (TI) sc~le 

.:indicates that engineers disJ!;i:ke reading· serious or philosophical works 
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more than the norm group. ay the low score on the Estheticism (Es) 

scale engineers do not think of themselves as having time to paint or 

sculpture. The low score on the .Social E~troversion (SE) scale indi-

cates that engineers do not enjoy, as much as the norm group, parties 

and gatherings, and prefer staying at home.rather than attend:i,!].g social 

functions. 

On the:Study of·Viilues the sample group.of engineers tend~d to. 

score·· significantly higher on the Theoretical (THE) and Economic (ECO) 

scales and significantly lower on the .Aesthetic (AES), Social (SOC) and 

Political (POL) scales. 

This indicates that the sample group of engineers differ in the 

following ways from the norm population of the ,measure. The engineers 

scored higher on the Theoretica.l (THE) scale which indicates thry have 

higher interest in the discovery of .truth. The Econ.omic (ECO) scale 

indicates they h,ive higher interests in that which is useful. They 

f 
scored lower on the Aesthetic (AES) l;lcale which indicates lesser inter-

ests in form and harmony. The significantly lower score on the Social 

(SOC) scale shows they do not have high ~µterests in philanthropic 

endeavors. The·· low score on tbe Political (POL) scale shows they are 

not as interested in personal power and influence as the norm 

population. 

The Kuder Preference Record is not designed in such a way as to use 

the!..~ technique for comparison. What is possible is to interpret 

the significance of the mean scores of the sample engineer group in 

relation to sta]Jine s<:,qres. On the Mechanical (MEC), Computational 

(COM), and Scientific (SCI) scales, the sample group of engineers "scored 

at the seventh stanine. This is interpreted as being "above average." 
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They scored at the fifth stanine on the Autistic (i\.R.T) and Musical (MUS) 

scales. Th:is is interpreted as being "average. 11 On the Persuasive 

(PER), Literary (LIT), Social Service (SOS) and Clerical (CLE) scales 

they scored at the fourth stanine. This is interpreted as being "below 

average. 11 The Outdoor (OUT) is not included in the stanirie scores. The 

high Mechanical (MEC) scale indicates engineers have greater preference 

in working with machines and tools. The high Computational:(COM) scale ->..·-.-

indicates more interest in working with numbers. 'J;'he high Scientific 

(SCI) scale shows higher interest in discovering new facts and in solv~ 

ing problems. The "below average" score on the Persuasive (PER) scale 

indicates more dislike for meeting and dealing with people. The low .,. 

Literary (LIT) scale shows lower interest in reading and writing, in 

general. The low Social Service (SOS) scale indicated lower interest in 

helping people. The low Clerical (CLE) scale indicates lesser interest 

in doing office work. 

The Hollingshead.Two Factor Index of Social Position indicates that 

the sample group of engineers is in Class III of the five socioeconomic 

classes. 

Summary· 

In the answering of questions one through four it must be 

remembered that any summary statements given previously were made in 

consideration that the comparison and relationship were relative to the 

classes of engineers, themselves. Only in question five is it possible 

to indicate similarities and/or differences to norm groups. 



~ Conclusions 

Within the limits and findings of this study the following 

conclusions are suggested: 

Question I: Classes of engineers do not obtain significantly 

different scores on the scales of the selected measures. 

Question II: Classes of engineers do not exhibit discrete or 

characteristic profiles. 
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Question III: Trends of development between classes of engineers 

are not evident. 

Question IV: Persisting engineering students (seniors) score 

higher, but not significantly, than other classes on ten of the thirty­

one scales. 

Question V: The total sample of engineers scored significantly 

higher on three scales and lower on six scales than norm groups. On 

three additional scales they were "above average" and on four they were 

"below ~verage. '' 

In relation to vocational choice being :Linked to personality 

development, this study indicates that the sample group of stu-

dents choosing engineering have consistently similar scores on 

measures of interest, value and personality. Therefore, since fresh­

men tend to score similarly to seniors it seems, to be evidenced that, 

as other studies indicate (25), a person making a vocational choice 

in a sense "searches" for situations that satisfy his hierarchy 

of adjustive orientation. The personality associated with engineer­

ing does seem to search out this compatible discipline. For purposes 

of counseling and guidance, with reference to question four, it is 

noteworthy that persisting students (seniors) tended to score higher 
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on ten scales, l'his may be indicating the·pattern of high scores with 

which to compare incoming freshmen if these tes.ts at'.e t.t~ed,a.s, pre ... 

entrance or screening measures. 

The findings of this study were similar to those of Simpson (45) 

in which it was found that engineers scored.higher on the Scientific 

(SCI) scale of the Kuder Preference Record. 

Although this study did not verify the findings of Olive (37), that 

the values of engineers tend to change and become more congruent with 

the perception of occupational role, there is support for Jacob's (29) 

findings that there is little change irt students' values during college 

years. 

In relation to values, this study tends to substantiate the report 

in the Study of Values Manual (1) that male engineering students. tend to 

score higher on the Theoretical (THE), Social (SOC), and Political (POL) 

scales. The only difference being that the study does not show a 

significant difference on the Religd.ous (REL) scale,.· as does the manual. 

This study indicates that the total sample group of engineers 

scored significantly different on four scales of the Omnibus Personality 

Inventory. Elton and Rose (18) and Kjeldergaard (12) factor analyzed 

the Omnibus Personality Inventory. The four scales upon which the total 

sample group scored significantly different than the norm population 

fall in three principle components. The Thinking Inversion (Tl) and 

Esthetic (Es) are in the principle component intellectualism. The 

Au~onomy (Au) scale is in the principle component autonomy-independence. 

The Social Bxtroversion (SE) scale is in the component social inversion. 
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Using the technique of multiple discriminant analysis, Elton and 

Rose (18) were able to delineate engineering students from non-engineer­

ing students. The results of this study seem to indicate that similar 

delineations are possible. 

With referenc:e to socioeconomic position, Medsker and Trent (35) 

indicate that socioeconomic background is an important factor as to who 

will go to college. In this study the Two Factor Index of Social 

Position indicates that freshmen rank higher than all other classes in 

social position, seniors being the lowest. This is indicating those 

persisting in engineering tend to have lower socioeconomic position. 

This may mean that socioeconomic position is of more importance when 

determining entrance to college than when predicting success. 

This study shows that it is possible to identify differences 

between a randomly selected sample of engineers and norm groups upon 

which the measures were standardized. This seems to corroborate the 

concept that there is an "engineering personality." 

In an attempt to gain further information, though not a part of the 

study, correlation matrices were secured for the individual classes of 

engineers (and for the total sample group of engineers) for the thirty­

one scales of the four measures. Two additional variables were included 

in this matrix. They were the ACT composite score and the cumulative 

grade point average. 

The correlation between the ACT composite score and the grade point 

average for freshmen was .671, sophomores .330, juniors .279, seniors 

.417 and the total group .451. These coefficients of correlation ,are 

significant at the .05 level, with the exception of that for the juniors. 
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Since classes of engineers tend to score similarly on the scales 

used in this study, the correlation matrix for the total sample group 

will give some indication of the relationship these scales have to each 

other. Academic success is usually associated with grade point average 

and,cas a predictor of academic success, is frequently used with the 

ACT composite score. Table LXXX shows the s;i.gn\ificant correlations 

between the scales used in this study and the ACT composite scores and 

grade point averages for the,total sample group. These data indicate 

that 'there are significant correlatit,ms between the traditional measures 

of academic success and the measures of non-intellectual variables used 

in this study. Perhaps this is suggesting additional study be made of 

the relationship of these variables. 

Recommendations 

The results of this study imply need for further study of non­

intellectual variables as they relate to persistence in engineering 

studies. It has been demonstrated (within the limits of generalization 

from the randomly selected sample group) that engineers tend to score 

similarly on most of the scales of the selected measures. This seems 

to be suggesting that the "personality" of engineers is discrete enough 

to be differentiated from norm populations. This is rather gross and 

does not give enough data for gµ;i.dance in admissions or screening, 

Due to the c~oss-sectional desi,g:p. of this study it is not possible 

to exhibit the existence of developmental trends, even though seniors 

scored differently than other classes on a number of scales, A longitu­

dinal within subject design would make it possible to determine whether 

or not developmental ,trends e}l:ist within an academic area. 



TABLE LXXX 

COEFFICIENTS OF CORRELATION OF TOTAL SAMPLE GROUP ON VARIOUS 
SCALES OF NON-INTELLECTUAL MEASURES AND THE ACT COMPOSITE 

SCORE AND CUMULATIVE GRADE POINT AVERAGE 

Variable 
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Scale Grade Point Average 

Omnibus Personality Inventory 
Autonomy (Au)* 
Practical Outlook (PO) 
Response Bias (RB)~ 

Kuder Preference Rec"Zrrd 
Outdoor (OU'r) 
Computation?! (COM)* 
Scientific (sci)* 
Artistic (ART)°" 
Literary (LIT)* 

Study of Va~ues~-
Theore t ical ~.(THE)* 

Index of Social Position 
Social Position~ 

r significant at .05 for 120 d.f. ~ .195 

· ·o.343 
-0.369 

..:.o.19s 

-0.203 
0.204 

0.208 

0.212 

0.233 
0.227 

-0.209 

*These scales show a significant statistical difference between the 
total sample group and the norm population upon which the measures were 
standardized. 
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~ better testing time, especially for fresh~en, would be at 

matric;ulation or early in the first semester. Changes, if they occur, 

may come early in the colJ.ege career. This would permit the examiner 

to determine differences between persisters and dropouts, as by the 

second semester (the time of testing for this study) probably many 

students will have already dropped out. A better design would probably 

be to test the differences between those who drop out and those who 

persist. 

If one knew the difference between those who drop out and those who 

stay, when used in con3unction with the information known of the dif­

ferences between engineering students and norm populations, the statis'.... 

tical technique of multiple discriminate analysis, as used by Elton and 

Rose should give those factors which discriminate persisting engineering 

students. 

To further sharpen discrimination, it might be advisable to secure 

a sample N of sufficient size so as to test for difference between 

"major" in engineering. 

Due to the significant r's between intellectual variables, e.g., 

ACT composite score and grade point average, and certain scales of the 

measures of non-intellectual variables the statistical technique of 

canonical analysis might produce usable information in predicting 

success of incoming students. 

In relation to this study, for purposes of guidance and counseling 

it seems that the best single measure for determining similarity and/or 

differences of non-intellectual variables of incoming students and 

persistence of students is the Omnibus Personality Irtventory. On this 

measure the sample group of engineers scored significantly higher than 
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the norm population on one scale and significantly lower on three 

scales. On this measure seniors scored higher than other classes of 

engineers on five scales. If the s~atistical teµhnique of multiple 

discriminante analysis were used (18) this measure would probably prove 

to be a helpful tool in guidance, 

The second best single measure is probably the Study .£f Valuea, 

The total sample group scored sign:ificantly higher than the norm group 

on two scales and significantly lower on three scales. 

The best combination of two measures would probably be the Omnibus 

Personality Inventory and the Kuder Preference Record. This is based on 

the results of a correlation matrix. Between the scales of these two 

measures there a~e a possible 140 r's, in which 46, or 32 per cent, are 

significant r's. This is a lower per cent of significant r's than 

between the Omnibus Personality Inventory and the Study ..9! Values, which 
. I . 

has 84 r's; 34, or (i.Q perr cent,:.. of which ate significant. What this 

means is that more separate factors are probably measured between the 

Omnibus Personality :I;nventory and the Kuder Preference Record than 

between the Omnibus Personality Inventory and the Study .£f Values. 

A review of the summary of the findings of the measures and scales 

will indicate the expected results if these measures are subsequently 

used for guidance purposes. 
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APPENDIX A 



Oklahoma State University 
College of Engineering, Office of the Dean 

Dear -------

I STILLWATER, OKUHOMA 74074 
. (40$) 372-6211, EXT. 7551 

_) 
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Research ii;! vital t;:o the continuing success of engineering education, 
For good research to be conducted, qualified individuals must accept a 
responsibility. This is why I aIQ writing you, · 

I have informed the heads of the various departments of the College 
of Engineering about a proposed study of our .engineering students, Thia 
study will be conducted by Robert Paul Lindeman of the Educational 
Psychology Department on campus. The purpose of this study is to improve 
our methods of giving guidance to engineering E1tudents. All students 
should profit from the results of this study~ 

The study will involve some testing in the areas of personality, 
interest and value variables. During the first week of March, if you 
agree to participate, you will be asked to take the tests, which will 
take about two hours of your time on a specified evening, 

Please return the enclosed post card as soon as pos1:1il;>le indicating" 
your decision about participating in the study, I will appreciate your 
cooperation, Further information will be forwarded you as to the specific 
time am! place. Thank you for your cooperation, 

Sincerely yours, 

Kenneth A, McCollom 
Assistant Dean 
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Check one: 
() I agree to patticipate in the study of engineering st;udepts.* 
() I declipe to participate in the stu4y of engineering students. 

Signed ~---,.,.-~-.....~.--.....,...-----------,,..,..--.....,.......----,..-,..~ 
Class~ficati9n--__,.,_,....,_....-__,Major~-....-.,_..,---....--....--....-....---
Have you tiansferred any credits from another college to OSU: 
Yes No I;f so, how many ........, __ _ 
*Please indicate any night of the week you would not be available 
for tei;;ting -..,...,..~------
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AND PLACE OF ~ESTING SESSIONS 
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Dear Student: 

TQan~ you for agreeing to participate in the engineering 
st\lcl.Y conducted 'by '.Mr, Lindeman. 

:P.;lease arrange tq 1:>e at Engineering North, Room 107, on 
, M~rch , not later than 7:00 p.m. 

(day) (date) 
If you can not keep this avpointment, please contact my 

office. 

Si,ncerely, 

Kenneth A, Mccollom 
Assistant Dean 
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S~LE OF SECOND LETTER TO THOS~ NOT 

RESPONDING TO TH~ FIRST tETTER 
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Oklahoma State University 
College of Engineering, Office of the Dean I STILLWATER, OKLAHOMA 74074 

(405) 372-6211, EXT. 7551 

Recently you :received a letter requesting your participation in a 
study of engineering students by Robert Paul Lindeman of the E:ducati'onal 
Psychology Department on campus, For one reason or another you did not 
decline to participate, nor did you respond to the testing. 

Another series of testing dates are being set up for the third week 
of March (March 16-20). Will you please call my office, extension 7551, 
indicating your decision whether or not you will participate. When you 
call, if you will participate, my secretary will assign you a testing 
period on the evening of the week that is most convenient for you. At 
this time you will be informed of the time and place of the testing. 
Thank you for your cooperation, 

Sincerely, 

Kenneth A, McCollom 
Assistant Dean 
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Oklahoma State University 
Collegl! of Engineering, Office of the Dean 

Dear 

I STILLWATER, OKLAHOMA 74074 
(405) 372-6211, EXT. 7551 
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Research is vital to the continuing success of engineering education. 
For good research to be conducted, qualified individuals must accept a 
respons;Lblity. Thi.a is why I am writing to you, 

I have informed the heads of the var;lous departments in the College 
of Eng:f.neering'about a proposed study of our engineering students. This 
study will.be conducted by Robert Paul Lindeman of the Educational 
Psychology Department on campus. The purpose of this study is to improve 
our methods of giving gu:j.dence to engineering stu<;lents. All students 
should profit from the results of this study. 

The study wi,11 involve SO'Jlle testing in the areas of interest, person­
alit~ and value variables. During the third week of March (March 16-20), 
if you agree to participate, you will be asked to take the test, which 
will take a little over two hours of your time (7:00 to 9:00 p.rq.), 

Will you please call my office, extension 7551, indicating your 
decision as to whether or not you will participate, When you call, if you 
will participate, my secretary will assign you a testing period on the 
evening of the week that is most convenient for you. At this time you will 
be informed of the time and place of the testing. Thank you for your 
cooperation. 

Sincerely, 

Kenneth A, McCollom. 
Assistant Dean · 
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The aµthqrs st;ate that the A~i' battery1 may be considered as 

measures of academic potential which rely partl:r on the student's innate 

ability atJ.d Ji)artl.y on his current knowlidge, but which emphasizes his 

ability to use both, Four tests comprise the battery: En$lish usage, 

~athemat:i,cs usage, Social Stµdies t;"ea,din.g, and Natural Science reading. 

These foµr scalea, in turn, render a composite score. 'l'he Compbsite 

Score is defined as being an average of the scores on the four tests -

an overall estimate o:f ability to pe:rfonn col:J..ege,..level tasl,<;s. 

:i,American CoJ,.lege Testing Program, Technical Repor~,, 1965 Edition. 
Iowa City: Science Research Associates, 1~65. 
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RANDOM SAMPLE OF SENIORS AND RES:PONDERS 

AND NON~RE~PONPERS 
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APPEl'fl)IX :H 

SAMPLE OF THE POST CARD SENT TO RESPONDING 

S'.l:'l,TDENTS .WHO DESIRF;D INTERPRETATION OF 
' 

THEIR INDIVIDV.1\1 TEST RESULTS 
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Dear Engineering S~udent: 

Recently yo~ took some tests for a study o~ engineering 
students, You indicated a desire to have your tests interpreted, 
If you stil,:J., desire an i,nte1;pretation of your. tests~ those · 
whose last names begin A~L please arrange' ~o be at Engineering 
South, room 211, 6:30 p.m., Wednesday~ April 29; those whose 
lasE names begin M-Z b~ a~ the sam~ place at the same time on 
Thursdc;1.y, April 30. 

lf yo1,1 can not meet on the date designated, you may come at 
the othel;' t;ime, 

Sincerely, 

Kenneth A, McCollom 
Assistant Dean 

1,65 
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OUl': 

COM: 

SCI: --

PER: -

~: 

LIT: 
~ 

OU'l'DOOR 
most of 
thing~. 
high in 
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inter~1;1t means that you prefer work that keeps you outside 
the time and µsually deals with animals and growing 
Forest rangers, nptural:Lsts, and farmers are among those 

outdoor interests, 

MECHAN~CA~ interest means you like to work with machines and 
tools, Jabs in this area inclµde automobile repairmen, watch­
makers, drill press operators, and eng;i.neers. · 

COMPUTATIONAL interest mean1:1 you l,ike to work with numbers. A 
high score in this area suggests that you might like such jobs as 
boolck~eper, accountant, or bank teller. 

SCI~NT;J:FIC ;interest means that: you like to discover new f~cts and 
solve problems. Doeto;,;;-s, chemists, nurses, engineers, radio 
repairmen, aviatoi::s~ and dietit;lans usually have high scientific 
interests, 

PERSUASIVE intel:'est: means that you l:l,k,e to meet and deal with 
people and to promote projects or things to sell. Most actors, 
politicians, radio announcers, authors, salesmen, and store clerks 
have high p~rsuasive interests, 

ARl'ISTIC interest means you like to do creative work with your 
hapds, It is usually work that has ''eye appeal" involving 
attractive design, color, and materials, Painters, sculptors, 
architects, dress designers, hairdressers, and interior decorators 
all do ''Elirtistic" wo'l'.'k, 

L;I:TEMRY interest shows that you :Like t0 read and write. Literary 
jobs ;i.nclucl.e novelist, historian, teacher, actor, news reporter, 
ed;i.to~, drama critic, librarian, and book reviewer. 

MUS:· MUSICAL in~erest shows yoµ like going to concerts, playing instru­
ments, singing, or readipg about .mqsic and musiciaps. 

SOS: 

CLE: -

SOCIAL SERVICE ;interest indicates a preference for helping people. 
Nurse1;1, :aoy or Girl Scout: ,leaders, vocational counse,1.ors, tutors, 
minist~rs, personnel work~rs, social workers, and hosp:i.tal 
attendants spend m~ch of ~heir time helping other people. 

CLERl:CAL interest means you like of:f;ice work that requi:res 
precision a,nd accuracy. Jobs such as bookkeeper, accountant, file 
clerk, salesc.l,erk, secretary, statistician, and traffic manager 
fa.l,l in this area. 
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THE THEORETICAL, The dominant interest of the theoretical man is 
the discovery of truth. In the pursuit of this goal he character­
i1;1tically takes a "c;:ognitive" attitu,de, one that 1ooks for 
identities and differences; one that divests itself of judgments 
regarding the beauty of utility of objects, and seeks only to 
observe and to reason. Since the in~erests of the theoretical man 
are empirical, critical, and rational, he is necessarily an intel­
J,ectualist, frequently a scientist of philosopher. His chief aim 
in life is to order and systematize his knowledge, 

THE ECONOMIC, The economic man is characteristically interested 
in what is useful, Based originally upon the satisfaction of 
bodily needs (se~f-preservation), the interest imatilities 
develops to embrace the practical affairs of the business world-­
the product:f..on, marketing, and consumption of goods, the elabora­
tion of credit, and the accumulation of tangible wealth. This 
type is thoroughly "practical'' and conforms well to the prevail­
ing stereotype of the average American businessman. 

The economic attitude frequently ·comes into conflict with other 
values. The econ.omic man wants educat;i.on to be practical, and 
regards 4napplied'knowledge as waste, Great feats of engineering 

.and application result from the demands economic men make upon 
science. The value of utility likewise conflicts with the aesi'." 
thet:1.c value, except when art serves commercial ends. In his 
personal life the economic man is likely to confuse luxury with 
beauty. In his relat;i.ons with people he is more l;i.kely to be 
interested in su:rpassing them in wealth than in dominating them 
(political attitude) or in serving them (social attitude). In 
some cases the economic man may be said to make his religion the 
worship of Mammon. ln other instances, however, he may have 
regard for the trad:l.tiond God, but inclines to consider Him as 
the giver of gooc;I. gifts, of wealth, prosperity, and other tangible 
blessings. 

THE AESTHETIC. The aesthetic man sees his highest value in form. 
and harmony. Each single experience is judged from the standpoint 
of grace, symmetry, or fitness. He regards life as a procession 
of events; each single impression is enjoyed for its own sake. 
He need not be a creative artist, nor need he be effete; he is 
aesthetic if he but finds his chief interest in the artistic 
episodes of life. 

The aestheti.c attitude is, in a sense, diametrically opposed to 
the theoretical; the former is concerned with the diversity, and 
the latter with the identities of experience. The aesthetic man 
either chooses, with Keats, to consider truth as equivalent to 
beauty, or agrees with Mencken, that, "to make a thing charming is 
a million times more important than to make it true." In the eco­
nomic sphere the aesthete sees the process of manufacturing, 
advertising, and trade as a wholesale destruction of the values 
most important to him. In social affairs he may be said to be 
interested in persons but not in the welfare of persons; he tends· 
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toward individualism and self-sufficiency. Aesthetic people often 
like the beautiful insignia of pomp and power, but oppose politi­
cal activity when it makes for the repression of individuality. 
In the field of religion they are likely to confuse beauty with 
purer religious experience. 

SOC: THE SOCIAL. The highest value for this type is love o:j: people. 
In the Study of Values it is the altruistic or philanthropic 
aspect of love that is measured. The social m~n prizes other per­
sons as ends, and is therefore himself kind, sympathetic, and 
unselfish. He is likely to find the theoretical, economic, and 
aesthetic attitudes cold and inhuman. In contrast to the politi• 
cal type, the social man regards love as itself the only suitable 
form of hutJ1an relationship. Spranger adds that in its purest form 
the social interest is selfless and tends to approach very closely 
to the religious attitude. 

POL: THE POLITICAL~ The political man is interested primarily in 
power. His activities are not necessarily within the narrow field 
of politics; but whatever his vocation, he betrays himself as 
Machtmensch. Leaders in any field generally have high power 
value. Since competition and struggle play a large part in all 
life, many philosophers have seen power as the most universal and 
most fundamental of motives. There are, however, certain person­
alities in whom:. the desire for a direct expression of this motive 
is uppermost, who wish above all else for personal power, 
influence and renown-.:-' 

REL: THE RELIGIOUS. The highest value of the religious man may be 
called unity. He is mystical, and seeks to comprehend the cosmos 
as a whole, to relate himself to its embracing totality. Spranger 
defines the religious man as one "whose mental structure is per­
man!;!ntly directed to the creation of the highest-and absolutely 
satisfying value experience. 11 Some men of this type are "immanent 
mystics," that is, they find their religious experience in the 
affirmation of life and in active participation therein. A Faust· 
with his zest and enthusiasm sees something devine in every event. 
The "transcendental mys tic," on the other hand, seeks to unite : -~-~ 
himself with a higher reality by withdrawing from life; he is the 
ascetic, and, like the holy men of India, finds the experience of 
unity through self-denial and meditation. In many individuals the 
negation and affirmation of life alternate to yield the greatest 
satisfaction. 

Mixtures. Spranger does not imply that a given man belongs 
exclusively to one or another of these types of values. His 
depictions are entirely in terms of "ideal types," a conception 
fully explained in his Types of Men. 
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TI: THINKING IN'J'ROVERSION. Persons scord.ng high on this measure are 
characterized by a liking for reflective thought and academic 
activities. They express interests in a broad range of ideas found 
in a variety of areas, such as literature, art, and philosophy. 
Their thinking is less dominated by innnediate conditions and situa­
tions, or by connnonly accepted ideas, than that of thinking 
extroverts (low scorers). Most extroverts show a preference for 
overt action and tend to evaluate ideas on the basis of their prac­
tical, immediate application, or to entirely reject or avoid deal­
ing with ideas and abstractions. 

TO: THEORETICAL ORIENTATION, This scale measures an interest in, or 
orientation to, a more restricted range of ideas than is true of 
TI. High scorers inclicate a preference for dealing with theoreti­
cal concerns and problems and for using the scientific method in 
thinking; many are also exhibiting an interest in science and in 
scientific activities, High scorers are generally logical, 
analytical, and critical in their approach to problems and situa­
tions. 

Es: ESTHETICISM. High scorers endorse statements indicating diverse 
interests in artistic matters and activities and a high level of 
sensitivity and response to esthetic stimulation. The content of 
the statements in this scale e:,i:tends beyond painting, sculpture, 
and music, and includes interests in literature and dramatics. 

Co: COMPLEXITY. This measure reflects an experimental and flexible 
orientation rather than a fixed way of viewing and organizing 
phenomena. High scorers are tolerant of ambiguities and uncertain­
ties; they are fond of novel situations and ideas. Most persons 
~igh on this dimension prefer to deal with complexity, as opposed 
to simplicity, and very high scorers are disposed to seek out and 
to enjoy diversity and ambiguity. 

~: AUTONO~. The characteristic measured by this scale is composed of 
liberal, nonauthor:Ltq.rian think;ing and a need for independence. 
High scorers show a tendency to be independent of authority as 
traditionally imposed through social institutions. They oppose 
infringements on the rights of individuals and are tolerant of 
viewpoints other than their own; they tend to be realistic, intel­
lectually and politically liberal, and much less judgmental than 
low scorers. 

RO: RELIGIOUS ORIENTATION. High scorers are skeptical of conventional 
religious beliefs and practices and tend to reject most of them, 
especially those that are orthodox or fundamentalistic in nature. 
Persons scoring around the mean are manifesting a moderate view of 
religious beliefs and practices; low scorers are manifesting a 
strong commitment to Judaic-Christian beliefs and tend to be con­
servative in general and frequently rejecting of other viewpoints. 
(The direction of scoring on this scale, with religious orientation 
indicated by low scores, was based chiefly on the correlation 
between these items and the first four scales, which measure a 
general intellectual disposition:. 
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SE: SOCIAL EXTROVERSION. This measure reflects 1;1 preferred style of 
relating to people in a social context .. High scorers display a 
strong interest in being with people, and they seek social activi­
ties and gain satisfaction from them. The social introvert (low 
scorer) 'tends to withdraw from social contacts and responsibil-:­
ities. 

IE: IMPULSE EXPRESSION. This scale assesses a general readiness to 
express impulses and to seek gratification either an conscious 
thought or in overt action. High scorers have an active imagina­
tion, value sensual reactions and feel,ings; very high scorers have 
frequent feelings of rebellion and aggression. 

!f: PERSONAL I~TEGRATION, The high scorer admits to few attitudes and 
behaviors that charac;.terize spcially alienated or emotionally 
disturbed persons. Low scorers often intentionally avoid others 
and experience feelings of hostility and aggression along with 
feelings of isolation, loneliness, and rejection. 

AL: ANXIETY LEVEL. High scorers deny that they have feelings or 
symptoms of anxiety, and do not admit to being nervous or worried. 
Low scorers describe themselves as tense and high-strung. They may 
experience some difficulty in adjusting to their social environment 
and they tend to have a poor opinion of themselves. (Note the 
direction of scoring on this sc&le: a high score indicates a low 
an~iety level, and vice versa.) 

Am: ALTRUISM. The high scorer is an affiliative person and trusting 
and ethical in his relations with others. He has a strong concern 
for the feelings and welfare of people he meets. Low scorers tend 
not to consider the feelings and welfare of others and often view 
people from an impersonal,, distant perspective. 

PO: PRACTICAL OUTLOOK. The high scorer on this measure is interested 
in practical, applied activities and tends to value material 
possessions and concrete accomplishments. The criterion most often 
used to evaluate ideas and things is one of immediate utility. 
Authoritarianism, conservatism, and non-intellectual interests are 
very frequent personality components of persons scoring above the 
average. 

MF: MASCULI~ITY-FEMININITY. This scale assesses some of the differ­
ences in attitudes and interests between college men and women. 
High scorers (masculine) deny interests in esthetic matters, and 
they admit to few adjustment problems, feelings of anxiety, or 
personal inadequ1;1cies, They also tend to be somewhat less socially 
inclined than low scorers and more interested in scientific mat­
ters. Low scorers (feminine), besides having stronger esthetic and 
social inclinations, also admit to greater sensitivity and 
emotionality. 
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RB: RESPONSE BIAS. This measure, composed chiefly of items seemingly 
unrelated to the concept, represents an approach to assessing the 
student's test-taking attitude. High scorers are responding in a 
ma~ner similar to a group of students who were e~plicitly asked to 
make a good impression by their responses to these items. Low 
scorers, on the contrary, may be trying to make a bad impression or 
are indicating a low state of well-being or feeli~gs of depression. 
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The Two Factor Index of Social Position was developed to meet the 

need for an objective, easily applicable procedure to estimate the posi­

tions individua],s occupy in the status structure of our society. Its 

development was dependent both upon detailed knowledge of the social 

structure, and procedures social scientists have used to delineate class 

position, It is premised upon three assumptions: (1) the existence of 

a status structure in the society; (2) positiQns in this structure are 

determined wainly by a few commonly accepted symbolic characteristics; 

and (3) the c;haracter;istic;s symbolic of status may be scaled and com­

bined by the use of statistical procedures so that a researcher can 

quickly, reliably, and meaningfully stratify the population under study. 

Occupat;ion and education a,:"e the two factors utilized to determine 

social position, Occupation is presumed to reflect the skill and power 

individuals possess as they perform the many maintenance functions in 

the society. Education is believed to reflect not only knowledge, but 

also cultural tastes. The proper combination of these factors by the 

use of statistical techniques enable a researcher to determine within 

approximate limits the social position an individual occupies in the 

status structure of our society. 
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The computer programs,, Bijl)OlD, BMD03D and BM007D, used in this 

study are found in the University of California Publications in 

Automatic Computation, No, 2.* This catalog lists the names of the 

programs, gives a listing of the qol'l.tenta of the printouts, and gives 

instructions for programming. 

*Dixon, w~ .J. <e9) BMD Biomedical ComEute:i;- l?rograma, Berkel:ey: 
University of California Press, 1968. 
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The center line of the profil~ rep~esents the mean of the total 

norm pppulation upon which the Omnibus Personality Inventory was stand­

ardized. The s9ale along the abscissa is a T score. Each scale of the 

various sup~tests has been ad~usted on the profile so that its mean is 

at the mean of the total norm population, M = 50, 

When a raw score for a sub-test is plotted on the profile sheet, 

:i.ts position is relative to the mean of the total ao:i:-m population, and 

it can. be conve.rted to .a T score by reading the scale a.long the abs"'.' 

For e~ample, the meall of the Theoretical Inversion (TI) sub-test . ..,...... 

is 25. 'l'his point is at the mean of the total norm population, M = 50, 

On th:f.s sub-.~est a raw score of 2:L is to the left of t;he vert;ical line 

representing Mand converts to a T score of 45. 
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