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BACKGROUND AND ORIENTATION OF T H E STUDY 

• DRIVERS' ATTITUDES are a continuing problem in highway safety. There is much 
opinion (3, 7, 8, 10, 15, 21, 28, 30) and even some research (13, 16, 24, 25, 32, 34, 
35) to support the notion that attitudes play an important role in driver behavior. And 
Hriver behavior plays an important role in highway fatalities and injuries. It is be
lieved by many that if we could only build "proper" attitudes into drivers, we would go 
a long way toward making the highways safe. 

But before we can begin to know how to develop "proper" attitudes it would seem es
sential that we find out first what it is we really should have in mind when we speak of 
drivers' attitudes. Attitudes toward what? Particularly, what are the basic variables 
(or dimensions) underlying drivers' attitudes? What are the primary attitude objects? 
How many are there? Are a drivers' attitudes all good or all bad, or is there varia
tion within the individual from one attitude object to another ? Is one generally careful 
or generally reckless, or are there a host of specifics? 

Specific Objective of the Study 

The present study was a first exploratory step in an effort to identify the basic vari
ables, or dimensions, underlying drivers' attitudes. And the range of attitude objects 
is defined to encompass the various aspects of driving. Four factors (or dimensions) 
were hypothesized: 

1. Appreciation of hazard. 2. Social responsibility or conformity. 3. Attitude 
toward the vehicle itself and its operation. 4. Attitude toward speed and speed limits. 

General Plan of Investigation 

The broad plan of the study consisted in three steps: 
1. Development of an instrument (or instruments) to measure attitudes toward as 

many as possible of the various aspects of the driving activity: to cover the domain of 
interest. 

2. Collection of data on the attitude measures on a group of drivers whose motiva
tion to manipulate their responses could be minimized. (Attitude measures are almost 
universally easy to falsify by simply giving the response which is known or believed to 
be the socially desirable one.) 

3. Factor analysis of the attitude measures, including rotation to psychological 
meamngfulness. 

Development of the Instrument - The Drivers' Attitude Inventory 

Three major considerations determined the nature of the instrument(s) to be prepared: 
1. What are the objects of the driving situation, the attitudes toward which we wish 

to measure ? 
2. How are data to be collected - by interview, mail order, or direct administration 

of a standard form ? On what kinds of drivers ? How enlist their cooperation and c i r 
cumvent the operation of facade ? 

3. The data must be amenable to some kind of factor analysis in order that dimen
sions may be identified. 

A study of the available literature (3, 7, 8, 9, 10, U , 12, 13, 16, 26, 28, 30, 31, 
32, 34, 3^) and consultation with people in safety work, led to the realization that the 
number of specific aspects of driving toward which drivers may have attitudes may be 
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large indeed. Direct factor analysis of 100 or 200 variables seemed infeasible even if 
electronic computing equipment were available. A grouping into categories (or clusters) 
of attitude objects was necessary. Fourteen categories were finally settled on as cover
ing the domain of interest in this study and being surely greater than the expected num
ber of factors. They are presented in Table 1 along with the subheadings that define 
the clusters for this purpose and indicate the kind of attitude object being included, 

T A B L E 1 

1. 

CATEGORIES OF OBJECTS OF DRIVERS' ATTITUDES 

Speed 
a. In city 
b. On open-highway 
c. Satisfaction derived from 

driving fast 

Other users of the roadway 
a. Other drivers (or vehicles) 
b. Pedestrians 
c. Children 
d. Slow drivers 
e. Misbehavior of other users 

3. Causes of accidents 
a. Driver's behavior 
b. Road conditions 
c. Mechanical failure 
d. Fatalistic attitude 

4. Rules and laws 
a. General conformity 
b. Authority 
c. Enforcement 

5. Mechanical traffic controls 
a. Lights 
b. Signs 

6. Driver limitations 
a. Age 
b. Use of alcohol 
c. Fatigue 
d. Speed of reaction 

7. Cops 
a. Use of authority 
b. Fairness 
c. Interest in safety 
d. Courtesy vs abuse 

8. Risk taking 
a. Recognition of hazards 
b. Probability of an accident 
c. Need for preventive (defensive 

driving 

9. Concept of the "Good Driver" 
a. Ability to make time 
b. Ability to get through traffic 
c. Consideration for others 

10. The vehicle itself 
a. Identification with 
b. Enjoyment of operating it 
c. Symbol of status 
d. Maintenance, inspection, care 

11. Driver training 
a. Need for special training 
b. Licensing exams 

12. Responsibility 
a. To others on the highway 
b. For consequences of own actions 
c. To self as member of family or 

larger society 

13. Passengers 

14. Special driving conditions 
a. Night 
b. Bad weather 
c. Heavy traffic 
d. Unfamiliar place 

One hundred eighty-eight attitude items were written to measure attitudes in the 14 
clusters indicated. For example: Many traffic laws are entirely unreasonable; Most 
drivers who have accidents are just unlucky; It's a thrill to outwit other drivers. The 
188 items were prepared in typed booklet form for a preliminary tryout designed to 
identify ambiguities and items on which drivers did not differ appreciably. Thirteen 
drivers well known to the investigator were asked to participate in a pilot study. In
structions provided five possible responses: Strongly agree, agree, undecided, dis
agree and strongly disagree. An IBM answer sheet was used to record responses. 
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Comments were solicited in regard to any ambiguities, objectionable items, double-
barreled statements or any other difficulty encountered. 

On the basis of this pilot run, 80 of the items were revised to some degree and two 
were discarded. Further valuable findings were as follows: 

1. Use of a separate answer sheet is not efficient for other than monitored group 
administration with proper writing-desk surfaces. 

2. To ask any one to respond to some 180 attitude items, each of which takes some 
thought, time, and soul-searching is asking much, even of friends, and only friends 
are likely to comply at all. 

3. The burdensomeness of the task could be appreciably reduced by using only three 
categories of response: Agree, undecided, disagree. 

Two of the findings were readily incorporated in the final form of the instrument: for 
each item three response boxes were provided in the booklet and plainly labelled Agree, Un
decided, andDisagree. The possibility of reduction in number of items was a knottier prob
lem in face of the desirability of retaining the full coverage of the 14 clusters. In any case, 
data (rather than judgment) would be needed for any item selection scheme, and if data were 
available the analysis could be done without prior selection. It was at this point that the choice 
was made in favor of obtaining data on a group of drivers whose motivation to participate with
out faking could be maximized over against using a properly determined random sample of 
drivers from the desired universe, but whose responses to attitude items would be expected 
to be badly biased by facade. 

The instrument used in this study, then contained 186 items, and three possible 
response positions were provided for each. Instructions for self-administration were 
provided on the cover page. In addition, ten items of information were asked for: 
1. name, 2. age, 3. sex, 4. years driven, 5. miles driven, 6. number of moving vio
lations for which fined, 7. number of accidents, 8. number of accidents for which at 
least partly at fault, 9. cost of damage or injury in accidents for which partly at fault, 
and 10. present occupation. 
Keying and Scoring of Items 

Ideally the "correct" response to such attitude items would be that response which 
is associated with "good" driving behavior. Were it possible to obtain good criterion 
data on a very large sample, it might well be possible to key such items on the basis 
of the sign of the correlation coefficient. The prior history of validities of psychomet
ric variables against accident data (5, 6, 9, 11, 13, 16, 17, 19, 21, 22, 24, 25, 32), 
or indeed of the unreliability of accident data'TB, U , 16, 17, 19, 22, 24, 25, 29, 32, 
36, 37) did not indicate a great likelihood of usefulness of such an approach, especially 
when the instability of individual item statistics was considered. 

The decision was made, then, to key the socially desirable response. For each of 
the 186 items the socially desirable response would be weighted +1 and the undesirable 
response zero; "undecideds" would be scored +1 or zero in such a manner as to dichot
omize the distribution of responses to an item as close to the median as possible. 

In order to identify the socially desirable response, copies of the inventory were 
mailed to 29 persons active in the field of highway safety, either in research or admin
istratively. An accompanying form letter e:q)lained the nature of the study and requested 
opinions as to the socially desirable response. Eighteen of these experts responded in 
time to be included in the analysis. On the basis of the consensus of these experts, and 
the prior judgment of the investigator, nearly all of the items were keyed. Those few 
items which were not keyed in this manner were left to be keyed on the basis of the 
direction of their correlation with the clusters to which they belonged. 

The Clusters 

As indicated above, the purpose of setting up the 14 categories (or clusters) of at
titude objects was to assure coverage of attitude areas of interest in this study, and to 
make possible a factor analysis of the items without having to actually compute and 
factorize the matrix of 186x185 inter-item correlation coefficients. Any such short-
cutting of a factorization of inter-item correlations by means of factoring clusters and 
extending the analysis to the items makes the assumption that the factors that account 



12 

for the inter-cluster correlations also account for the inter-item correlations (14, 38, 
39); that is, there can be no more factors found among the items than are found among 
the clusters- It was strategic to have several more clusters than anticipated factors. 

But in order to obtain meaningful cluster scores, the clusters had to be composed of 
items on which people would agree that those items properly belonged to the respective 
clusters. Accordingly, five research psychologists, colleagues of the investigator, 
were asked to sort the items (on cards) according to the list of categories in Table 1 
with instructions to make additional categories if necessary. 

No additional categories were made. Because it was desirable to have clusters 
whose meaning was very clear and stable, only those items on which at least five of 
six judges (including the investigator') agreed were actually assigned to a cluster to be 
scored with that cluster. Four clusters (5, 6, 1^ and 13) came through this process 
with less than four items, and were thus dropped as clusters. (Further attrition oc
curred during the analysis when items beyond the . 90 ^ .10 split were removed). 

Collection of Data 

As originally conceived, the purpose of this research was to study the dimensions of 
attitudes of general drivers in eastern urban U. S. Much thought was given to methods 
of obtaining a random sample of such population sufficiently large to justify factor 
analysis. Considerations of (a) the manipulability of responses to attitude items, and 
of criterion information, and (b) of the quantity of information desired ( 186 item re
sponses and ten items of background and experience information - led to the decision 
to emphasize confidence in the data as obtained, at the cost of generalizability of re
sults. Actually, the generalizability of the factor solution suffers much less than do 
estimations of population parameters from such accidental samples (33). The decision 
was made to use as subjects only those drivers who were known personally to the in
vestigator or to a friend or relative of the investigator. It was felt that it would be pos
sible in this way to minimize the threat felt by the subject that information given could 
be used to his disadvantage, and would thus result in information which would be mini • 
mally affected by deliberate manipulation, if not by vagaries of memory. 

In the summer of 1955, 507 inventory forms were distributed directly to prospective 
subject drivers by either the investigator or a friend or relative of the investigator. 
Returns were made either directly by hand or by mail in self-addressed stamped en
velopes. The percentage of completed returns was 64 percent: a total of 323 drivers 
participated, 254 men, 69 women. About J'j of the drivers were from the Camden-
Philadelphia area and about from the Washington, D. C. area. 

Background Data on the Sample 

The distributions of age, years driven, miles driven, moving violations for which 
fined, total accidents, and accidents for which at least partly responsible, are shown 
in Tables 2 - 7 . A few comments on these data seem worthwhile. Modal age of the 
group (Table 2) is approximately 32; nearly 90 percent are between 25 and 55 years 
old. Years driven (Table 3) range from less than one year to more than 45, with the 
mode around 12. Miles driven (Table 4) vary from one thousand to 2. 5 million, and 
about 80 percent have at least 50,000 miles of e^qperience. AVhile 183 drivers report 
zero violations (Table 5), 95 report zero accidents (Table 6); there were 293 violations 
reported and 592 accidents - twice as many accidents as violations. Of the 592 acci
dents, at least partial responsibility is reported for 294 of them (Table 7), just about 
half. 

Table 8 shows a distribution of respondents' occupations. The most numerous group 
are the "miscellaneous" with 123 drivers. Almost certainly the number of professionals 
(48 psychologists and 24 others) and general clerical (39) are disproportionately large 
for any other area save, perhaps, Washington, D. C. 

Constitution of the Final Clusters 
Before scoring the attitude clusters, frequency counts were made for each item for 
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TABLE 2 
DISTRIBUTION OF AGE AS REPORTED 

BY 322 DRIVERS 
Age in Years f Years Driven 

65-69 1 45-49 
60-64 8 40-44 
55-59 8 35-39 
50-54 12 30-34 
45-49 26 25-29 
40-44 44 20-24 
35-39 63 15-19 
30-34 83 10-14 
25-29 55 5-9 
20-24 17 0-4 
17-19 5 

322 
No data 1 

TABLE 4 
DISTRIBUTION OF MILES DRIVEN AS 

REPORTED BY 318 DRIVERS 
3usands of Miles f 
950-2, 500 7 
900-949 0 
850-899 1 
800-849 0 
750-799 4 
700-749 1 
650-699 1 
600-649 3 
550-599 0 
500-549 11 
450-499 2 
400-449 3 
350-399 6 
300-349 16 
250-299 19 
200-249 37 
150-199 32 
100-149 55 
50-99 55 
00-49 65 

318 
No data 5 

TABLE 3 
DISTRIBUTION OF YEARS DRIVEN AS 

REPORTED BY 323 DRIVERS 
f 
1 
4 
6 

17 
34 
49 
62 
73 
46 
31 

323 

TABLE 5 
DISTRIBUTION OF MOVING VIOLA
TIONS FOR WHICH FINED, AS RE

PORTED BY 320 DRIVERS 
Number of Violations 

12 
11 
10 
9 
8 
7 
6 
5 
4 
3 
2 
1 
0 

No data 

f 
1 
0 
1 
0 
2 
0 
4 
5 

11 
12 
25 
76 

183 
-32r 

TABLE 6 
DISTRIBUTION OF ACCIDENTS AS 

REPORTED BY 322 DRIVERS 
Number of Accidents 

10 
9 
8 
7 
6 
5 
4 
3 
2 
1 
0 

No data 

f 
3 
0 
7 
0 

10 
10 
18 
42 
61 
76 
95 

" W 
1 
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TABLE 7 
DISTRIBUTION OF ACCIDENTS FOR 

WHICH AT LEAST PARTLY RESPON
SIBLE, AS REPORTED BY 321 DRIVERS 
Accidents for which f 
partly responsible 

7 
6 
5 
4 
3 
2 
1 
0 

No data 

TABLE 8 
DISTRIBUTION OF OCCUPATIONS 

OF 321 DRIVERS 
Occupational 

1 
5 
2 
6 

16 
30 

115 
146 

321 
2 

Grouping f 
Psychologists 48 
Other Professionals 24 
Post Office Clerks, 46 

Carriers, Drivers 
General Clerical 39 
Police 12 
Housewives 29 
Miscellaneous 123 

321 
No data 2 

TABLE 9 
CORRELATIONS AMONG BACKGROUND AND EXPERIENCE VARIABLES, 

MEANS AND STANDARD DEVIATIONS 
(Decimals omitted) 

69 ̂  Women Drivers 246*̂  Men Drivers 
Variable 
No. Name M (T 1 2 3 4 5 M 1 2 3 4 5 
1 Age 34.97 9.03 36. 39 9. 24 
2 Years Driven 1L 68 8.37 75 17.37 8.80 87 
3 Miles Driven 5.43 6.78 43 62 20. 74 19. 59 43 55 
4 Violations .17 .64 05 09 36 1.14 1.75 17 21 36 
5 Accidents .81 1.18 16 20 37 68 2.15 2.06 18 18 20 49 
6 Acc/Resp. .51 .83 20 20 25 55 88 1.04 1.30 16 16 17 47 79 

^For N = 69 an r = . 24 is significant at . 05 level 
For N = 246 an r = . 13 IS sigmficant at . 05 level 

NOTE: For miles driven the means and sigmas are in units of 10, 000 miles. 

each response, agree, undecided, and disagree. For each item the "undecideds" were 
included with agree or disagree in order to dichotomize as close to the median as pos
sible. Items with dichotomies beyond . 90-. 10 were removed; this left seven clusters 
for analysis, with one cluster having as few as four items. In five of these seven clus
ters i t was possible to remove items with dichotomies beyond . 85-. 15. Since the other 
preliminary clusters either did not survive the judges' clustering, or had items with 
very little variance (very high p-values) they could presumably be ignored with little loss. 

Relationships among Background and E3q)erience Variables, Comparison of Means for 
Men and Women 

For the complete-data cases, the intercorrelations among background and experi
ence variables and the means and standard deviations are shown in Table 9 for men 
and women separately. In making comparisons between the groups, i t must be cau
tioned that the women are for the most part a relatively low-mileage group. Of the 
69 women, 41 reported less than 50, 000 miles, but of the 246 men only 24 reported 
less than 50, 000 miles. The mean of miles driven is nearly four times as great for 
the men. 
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TABLE 10 
CORRELATIONS OF ATTITUDE CLUSTERS WITH BACKGROUND 

AND EXPERIENCE VARIABLES 
(Decimals omitted) 

69 Women 

Attitude 
Cluster M <r Age Years Miles Viol. Acc. Acc. /Resp. 

1. Speed 4. 90 1.37 01 12 03 -28a -17 -21 
2. Others 9. 00 3.24 05 05 -18 -14 -08 -08 
3. Causes of 2. 78 .88 -03 -02 -04 -11 03 05 

Accidents 
4. Rules and 15.13 3.21 02 02 -08 -17 -10 -13 

Regulations 
-28a 7. Cops 7,86 2. 66 16 06 -11 -24a -28a -28a 

9. G.D. Concept 4. 84 1.06 11 -08 -12 -20 -12 -12 
10. Vehicle 6. 55 1.87 07 10 06 -18 -01 -03 

246 Men 

1. Speed 4.35 1.75 10 06 09 -06 -03 -05 
2. Others 9. 20 3.03 06 06 11 02 10 09 
3. Causes of 

15a Accidents 3.16 .81 -09 -08 02 12 12 15a 
4. Rules and 

Regulations 14. 02 3.93 13^ 08 13^ -04 04 05 
7. Cops 7. 51 2. 56 iga 12 04 -03 03 03 
9. Good Driver 

Concept 4.81 .95 12 08 07 01 02 00 
10. Vehicle 6.41 2.01 11 20a 26* 09 01 04 

a Significant at . 05 level 

TABLE 11 
CORRELATIONS OF ATTITUDE CLUSTERS WITH VIOLATIONS AND ACCIDENTS, 

MILES PARTIALLED OUT 
Attitude 
Cluster 

69 Women 246 Men 
Violations Accidents Acc. /Resp. 

1. Speed -3ia -20 -23 -10 -05 -07 
2. Others -08 -02 -03 -02 08 07 
3. Causes -11 05 04 12 11 15a 
4. Rules and -16 -08 -11 -09 02 03 

Regulations 
-26* -27a 7. Cops -22 -26* -27a -04 02 03 

9. Good Driver -16 -08 -10 -02 01 -02 
Concept 

-01 10. Vehicle -21 -03 -05 -01 -05 -01 

* Significant a t . 05 level 
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TABLE 12 
INTERCORRELATIONS AMONG ATTITUDE CLUSTERS 

69 Women 246 Men 

Cluster 1 2 3 4 7 9 1 2 3 4 7 
1. Speed 
2. Others 23 15 
3. Causes of 07 22 11 17 

Accidents 
4. Rules and 16 42 30 50 31 15 

Regulations 
7. Cops 22 55 24 57 33 38 11 52 
9. Good Driver -04 -04 09 21 14 22 05 -04 35 14 

Concept 
10. Vehicle 06 -16 -10 03 -04 39 09 -07 -05 23 06 

TABLE 13 
INTERCORRELATIONS^, MEANS, STANDARD DEVIATIONS, AND K.R.-20's 

OF SEVEN ATTITUDE CLUSTERS N = 315 
(Final Factor Residuals in Upper Half) 

Cluster 
Number 

Cluster No. of 
Name Items M (T K. R. -20 1 2 3 4 7 9 10 

1 Speed 7 4. 49 1.69 56 03 -01 -01 03 -01 00 -02 
2 Other Users 16 9.13 3.09 67 16 02 01 -01 01 -02 01 
3 Causes of 4 3.07 .84 16 07 19 02 -02 01 -02 02 

Accidents 
4 Rules and 20 14. 24 3.78 77 46 32 15 04 -01 03 -04 

Regulations 
7 Cops 12 7. 55 2. 61 67 31 42 13 53 01 -01 01 
9 Good Driver 6 4.83 .97 13 17 03 -01 32 14 02 00 

Concept 
10 Vehicle 10 6.46 1.98 52 08 -09 -07 20 04 25 02 
* Decimals omitted 

TABLE 14 
UNROTATED FACTOR MATRIX^, Fo 

Cluster 
Number Fj Fz Fs F 4 Fs ha 

TABLE 15 
TRANSFORMATION MATRIX^ A, CENT-
ROID SOLUTION TO OBLIQUE SIMPLE 

STRUCTURE 

1 55 -19 33 18 -23 53 A B C D E 
2 51 55 22 23 -12 68 
3 19 21 08 11 22 14 I 19 16 16 28 22 
4 82 -12 13 02 14 73 n -40 39 24 -54 -01 
7 67 29 13 -32 -12 67 III 29 -61 18 -77 19 
9 31 -26 -07 -05 09 18 IV 44 56 -90 -15 18 
10 28 -48 -42 -18 05 52 V -73 -37 -28 -11 94 

Decimals omitted ^Decimals omitted 
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Significance tests on the data of this study must be interpreted with caution since a) 
some of the variables have rather skewed distributions, b) the variables are correlated, 
so that the significance tests are not independent, and c) the universes of which these 
groups can be regarded as random samples cannot be stated with precision. It is of 
interest, rather than of prime importance to the purpose of this research, to examine 
the data for possible differences between men and women. 

Mean age differs by only about one year for the men and women (not significant). 
Mean years driven is about five years greater for the men; men learned to drive at av
erage age 19 while women delayed until about 23. On the average, the women drove 
about 4̂ as many miles. In that experience their average number of violations is less 
than /a as great, but the average number of accidents is more than % as great as men's; 
and the average number of accidents/responsible is just about /z as great. That is, on 
the average, the women had a disproportionately low violation rate per mile and a dis
proportionately high accident rate per mile, compared with the men. Al l of these dif
ferences between means meet a test of significance beyond the . 05 level. 

As to the relationships among these variables (Table 9), age and years driven are 
highly correlated, and significantly more so for the men, . 87 versus . 75. Years 
driven and miles driven, are less highly correlated, . 62 for women, . 55 for men. 
Neither age nor years driven correlated more than . 21 with number of violations, ac
cidents, or accidents/responsible, in either group. Miles driven is generally more 
highly correlated with violations, accidents and accidents/responsible in the women's 
group than in the men's (but not significantly so). This is probably a reflection of the 
difference in phase of driving experience for the two groups. But these correlations 
are no higher than . 37 in any case. The correlation of accidents with violations is 
significantly higher for women, . 68 versus . 49; caution must be used in interpreting 
these correlations, however, since many accidents involve violations, and the same 
event must often be Included in both variables. The high correlation of accidents with 
accidents/responsible is large attributable to such part-whole relationship. One might 
ejcpect violations to correlate more highly with accidents/responsible than with acci
dents, but this is not borne out in either group. 

Attitude Cluster Score Means; Comparison of Men and Women 

The means and standard deviations of attitude cluster scores are presented in the 
f i r s t two columns of figures in Table 10 for the men and women separately. On the 
Speed cluster and on the Rules and Regulations cluster the women's mean scores are 
significantly higher (. 05 level). On the Causes of Accidents cluster, the men's mean 
score is significantly higher (. 05 level). This latter difference will take on more 
meaning when relationships are considered below. None of the other mean differen
ces is significant. 

Relationships of Attitude Cluster Scores with Background and Experience Variables 
The correlations of attitude cluster scores with background and experience varia

bles are presented in Table 10, for the men and women separately. Interpretation of 
such relationships obtained in a cross-sectional study is beclouded by the peculiar 
nature of attitudes in that they can both influence and be influenced by experience. While 
one interpretation may appear more reasonable than another, the issue can hardly be 
settled without longitudinal studies. 

For the women, the Speed cluster is significantly correlated with number of viola
tions (r= -. 28), the better (higher) the attitude score, the fewer the violations. Ap
parently, good attitudes toward speed may deter women from violations of speed laws. 
The Cops cluster is correlated with number of violations, accidents and accidents/ 
responsible, (r's = -. 24,-.28 and -. 28 respectively), fewer violations and accidents 
being associated with better (higher) attitude scores. It would appear that women's 
e3q)eriences with cops by way of violations and accidents may promote undesirable 
attitudes toward cops. 

For the men, attitude toward Rules and Regulations is somewhat correlated with 
age and with miles driven (each r = . 13), better attitude scores being associated with 
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greater age and more miles. Attitude toward Cops is also related to age (r = . 19), 
older men having better attitudes. Attitude toward the vehicle itself is related to years 
and miles driven (r = . 20 and . 26 respectively) the better attitudes being associated with 
greater driving experience. Attitude toward causes of accidents is related to accidents/ 
responsible, and in the positive direction (r = .15) , higher (better) attitude scores being 
associated with more accidents/responsible. Apparently, the very process of recog
nizing one's responsibility for his own accidents may promote desirable attitudes toward 
causes of accidents. It is equally possible that realistic attitudes toward accident caus
ation lead to recognition of one's own responsibility for his own accidents. Herein may 
lie one possible approach to remedial action on the part of public safety agencies. 

TABLE 16 
CORRELATIONS^ OF CLUSTERS WITH 

REFERENCE VECTORS 
V = Fo A 

Cluster 
Number F i F 2 Fa F4 F s 

1 53 00 OO 00 00 
2 01 60 00 -01 -01 
3 -13 05 -07 -16 28 
4 15 -04 07 18 35 
7 00 00 52 00 00 
9 06 -07 -01 28 13 

10 01 -01 01 68 00 

TABLE 17 
BETA WEIGHTS* OF CLUSTERS 

ON PRIMARY FACTORS 
A = VD-

^ecimals omitted 

Cluster 
Name No. F i F« F s F4 FB 

Speed 1 73 00 00 00 00 
Others 2 01 82 01 -01 -01 
Causes of 3 -•18 06 -10 -17 48 

Accidents 
Rules and 4 21 -05 11 19 60 

Regulations 
01 Cops 7 00 00 81 00 01 

Good Driver 9 08 -10 -01 29 23 
Concept 

Vehicle 10 01 -02 01 71 01 

TABLE 18 
INTERCORRELATIONS* AMONG 

PRIMARY FACTORS 

Decimals omitted 

D ( A ' A ) - ' D 

F i F s F4 F s 

F i 1.00 28 54 10 66 
Fz 28 1.00 61 -12 56 
Fa 54 61 1.00 08 71 
F4 10 -12 08 1.00 16 
F s 66 56 71 16 1.00 

TABLE 19 
TRANSFORMATION MATRIX T = Fo 

(Fo' F o ) - ' A D - ' 
(Transforms P matrix to A j ) 

* Decimals omitted 

A B C D E 
1 2.45 . 57 - . 6 0 - . 0 4 -1 . 59 
2 .53 2.26 -1 .03 . 55 - . 9 3 
3 - 1 . 51 - .61 -1 .04 - . 6 5 3.09 
4 - . 6 9 - . 6 9 - . 6 7 - . 2 2 2 .25 
7 - . 6 4 -1 .03 2.95 - . 1 8 -1 .09 
9 - . 2 4 - . 1 9 - . 3 7 .29 .77 

10 .02 .64 - . 0 4 1.33 - . 7 0 

Since the effect of facade would be to enhance the size of all the relationships between 
attitude cluster scores and violations and/or accidents, there is little evidence of i t here. 

It is of some interest to note that the correlations with violations, accidents, and 
accidents/responsible are predominantly negative for the women, but predominantly 
positive for the men. When partial correlation coefficients were computed for these 
relationships, to remove the effect of differences in miles driven (Table 11), the signs 
did not change for the women, but, for the men, the correlations with violations were 
all negative but one. The magnitudes were not greatly affected however. (Regression 
of the respective variables on miles driven - the variable to be partialled out - could 
not be said to be assuredly linear or otherwise because of the degree to which the self-
reports on mileage were so often grossly rounded). 
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It must be remembered that the correlations between the attitude measures on the 
one hand with violations and accidents on the other are considerably attenuated by un
reliability, especially of the latter variables. In order to obtain some rough estimates 
of the unattenuated correlations, a value of . 50 was used as a reliability estimate for 
violations and for accidents, and Kuder-Richardson -20 estimates were rounded upward 
for estimates of attitude cluster reliabilities. On this basis i t would seem reasonable 
that the correlations for clusters three and nine should be about doubled, and the rest 
increased by about % to \ in order to correct for unreliability in the measures. 

TABLE 20 
ITEMS USED TO INTERPRET FACTOR 1 

No. 
of 

Item 
Keyed 

Response P 

Beta 
Weight 
on F i 

120a D 72 1.49 Driving at high speed gives you a thrilling sense of power. 
63a A 75 1.36 Most drivers should not be allowed to go over 60 mph. 
47a A 49 1.09 The desire for speed is just like a disease. 
52a D 82 1.08 Speed limits are not needed in open country. 

162 D 81 1.07 It's a thr i l l to beat other drivers at the getaway. 
139 D 85 .90 It's a thr i l l to outwit other drivers. 
85a D 73 .87 If speed limits are reduced any, we might as well go back 

to the horse. 
135 D 86 .82 It's fun to pass other cars on the highway even if you're 

not in any hurry. 
22 D 45 .81 The increased horsepower in the new cars puts a new 

thr i l l in driving. 
5 D 78 .77 It's fun to beat other drivers at the getaway. 

114 D 79 .74 Unless a car has real pep and getaway there is no fun in 
driving it. 

90 D 82 .68 It's fun to maneuver through traffic. 
64 D 75 .63 Speed limits are not necessary for careful drivers. 

145 A 78 .56 Driving in traffic is no fun. 
54 D 68 . 54 City speed limits are so low they are frustrating. 

* Included in the Speed cluster 

Relationships Among the Attitude Clusters 
The intercorrelations among the attitude clusters are shown in Table 12, for the men and 

women separately. For only one relationship is there a significant difference (and that 
at the . 01 level) between the two groups: Speed versus Rules and Regulations, r = . 16 
for women, . 50 for the men. In both matrices the intercorrelations are generally rather 
low. It would seem, then, that the item-clustering was effective and that facade did not 
operate very strongly, or these values would be much higher. 

For purposes of the factor analysis it seemed quite realistic to combine the two 
groups and use the intercorrelation matrix for all 315 cases. Women do constitute from 
% to % of the driving population and we are seeking to identify the basic attitudinal dimensions. 

Were there enough women, and large differences in intercorrelations, separate 
factorizations would have been warranted. 
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Procedure for Main Analysis 
Since the primary objective of this study was a determination of the dimensions 

underlying drivers' attitudes, a factor analysis was the primary method. As indicated 
earlier, i t would have been infeasible to obtain the 186x185 inter-item correlation 
matrix, to factorize it, and to rotate to simple structure, even if electronic equipment 
were available. By means of the clustering design described, the problem was re
duced to a practicable size: the inter-cluster correlations could be factorized and the 
solution extended to all of the items. However, one usually sacrifices something by 
use of short-cut methods, and the risk taken here is that there are likely to be factors 
among the inter-item correlations which will not be detected among the inter-cluster 
correlations. If, however, the domain of interest was properly covered by the items, 
and the judges did a proper job of clustering, such undetected factors among the inter-
item correlations should be of very minor nature. A similar point may be made with 
respect to any of the original clusters which did not survive as clusters: either their 
items have very little variance (i . e., people do not differ in their responses to them), 
or there is disagreement as to their items belonging together as a separate cluster. 
In either case it would seem that any factors which escape detection in this way are 
likely to be of lesser importance. There always remains the possibility, of course, 
that other investigators may be more ingenious in the writing of attitude items, and 
thereby isolate additional factors. 

The most widely used and understood method for multiple factor analysis is, of 
course, Thurstone's centroid method (21, 33, 38, 39). Advantages of other methods, 
such as the mathematical elegance of Hotelling's principal components solution, were 
outweighed by either computational complexities or this f i rs t consideration. 

The main analysis of this study was a factorization of the item responses by means 
of a centroid analysis on the inter-cluster correlations, rotation to oblique simple 
structure in the cluster space, then extension of this solution to the items by means of 
the method developed by Dwyer (14). 

The formula for this extension is as follows: 
A j = P Fo (Fo ' F o ) - ' A D- ' 

where Aj = the matrix of beta weights on factors in predicting the items 
P = the matrix of item-cluster correlations 
Fo = the original centroid solution on the inter-cluster correlations 
A = the matrix which transforms Fo to oblique simple structure 
D- ' = the inverse of the diagonal matrix D, which in turn consists of the 

reciprocals of the square roots of the diagonal elements of (A ' A ) ' 
This extension of a factor solution to variables which are not included in the original 
factorization is a "least squares" f i t (by row) and has the restriction that the final 
result yields weights on only those factors extracted in the original solution. 

The sequence of steps for the fu l l analysis was as follows (some of the steps are 
already reported in prior sections): 

1. Obtain frequency counts for each item, for agree, undecided and disagree 
responses. 

2. For each item, combine the undecided responses with either the agree or 
disagree responses in order to dichotomize as close to the median as 
possible; determine p-values. 

3. Remove from clusters those items whose dichotomy is beyond . 85 - .15. 
(For clusters three and nine, use items with dichtomies up to . 90 - . 10). 
Also remove those which are not keyed. 

4. Score the clusters (+ 1 for socially desirable response, zero for undesirable 
response). 

5. Obtain (tetrachoric) correlation of each cluster with each of the unkeyed items 
which belong to it and whose dichotomy is not beyond . 85 - . 15 (except for 
clusters three and nine). 
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6. Key the unkeyed items according to the direction of the correlation obtained 
in step 5, that is, assign a +1 to the response associated with high score on 
the cluster and zero to the response associated with low score on the cluster. 

7. Include the keyed items from step 6 in the respective clusters and rescore the 
clusters. 

8. Obtain Kuder-Richardson (Formula 20) estimates of the cluster reliabilities. 
9. Compute intercorrelations of the clusters. 

10. Obtain a centroid factor solution on the inter-r's from step 9. 
11. Rotate the centroid factor solution to oblique simple structure. 
12. Compute biserial correlations of each of the items (whether or not they are 

included in clusters) with each of the clusters. 
13. Extend the rotated solution from step 11 to the items by using Dwyer's method 

and the biserials from step 12. 
14. Interpret the factors - on the basis of the (beta) weights from step 13. 

TABLE 21 
ITEMS USED TO INTERPRET FACTOR 2 

No. 
of 

Item 
Keyed 

Response P 

Beta 
Weight 
on Fs 

5ia D 40 1.16 Large trucks should be kept off heavily travelled roads. 
7a D 67 1.09 Truck drivers often hog the road. 

46^ D 53 1.04 It's easy for truck drivers to bully their way through traffic. 
50^ D 45 1.00 Big slow trucks are real hazards on the road. 

133a D 41 .92 It gripes you to be bluffed by other drivers. 
169a D 81 .90 Small foreign cars are a nuisance on the highway. 

56a D 56 .89 Cab drivers are a very discourteous lot. 
20a D 53 .87 Bus drivers usually bully their way through traffic. 
55a D 59 .85 Taxi drivers break every rule in the book in order to 

make time. 
178a A 90 -.76 Hit and run drivers are just plain criminals. 

2a D 72 . 58 Other drivers hardly let you be courteous. 
118^ D 72 . 57 It's hard to be careful if the other drivers aren't. 
107^ D 49 . 50 Pedestrians often just dare you to hit them. 

^Included in the "other users" cluster 

RESULTS AND DISCUSSION OF MAIN ANALYSIS 
The Variables and Their Intercorrelations 

The intercorrelations among the seven clusters, their means, standard deviations 
and K. R.-20 reliabilities for the 315 complete data cases are presented in Table 13, 
lower half (upper half contains residuals of factor solution). All the clusters except 
two have satisfactory reliability estimates, and those two are very low indeed: . 16 
and . 13 for clusters three and nine respectively. Since K. R. -20's can be gross 
underestimates under conditions of more than one factor, these latter figures are 
regarded with caution. Cluster nine has a correlation of . 32 with cluster four, which 
suggests that its true reliability is higher than . 13. Cluster three has a small but 
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TABLE 22 
ITEMS USED TO INTERPRET FACTOR 3 

No. Beta 
of Keyed Weight 

Item Response P on Fs 

123* D 47 1. 41 If traffic cops are nasty you lose respect for the law. 
104* A 81 1. 29 Most traffic cops are fair minded people. 

65* D 76 1. 27 After being bawled out by a cop a driver doesn't feel like 
obeying the law. 

61* D 71 1. 27 Cops get a kick out of ordering drivers around. 
66^ D 57 1. 18 Police cars should be plainly marked in order to promote 

careful driving. 
13* D 58 1. 16 Police cars that aren't marked are just rolling traps. 
62* D 77 1. 12 It's hard to take orders from cops. 
3* D 61 • 96 Bossy cops make you want to do the opposite of what they say 

150* D 54 • 93 A man ought to stick up for his rights when a cop tries to 
get tough with him. 

39a D 76 • 91 Cops look the other way when taxi drivers break the rules. 
6^ D 55 • 89 You can talk your way out of a traffic ticket if you know how. 

170 A 88 -. 87 Any driver who disregards the rights of others on the high
way IS unfit to be licensed. 

1* D 41 • 79 There's no use m arguing with a traffic cop; you don't have 
a chance. 

83 D 89 60 It must be fun to be a cop and order people around. 

^Included in the "cops" cluster 

significant correlation with accidents/responsible (Table 10). The decision was made 
to keep these variables in the factor analysis, although they would probably not in
fluence the factor solution very strongly. 

The Factor Solution 
The centroid factorization was carried out using the KR-20 estimates in the diagonal 

as reliability estimates, since it was desired to factorize the reliable variance of the 
clusters, not just the common variance. In order to avoid negative diagonals m the 
residual matrices (due to underestimates of the reliabilities) use was made of the fo l 
lowing formula to adjust the diagonal residuals when they threatened to turn negative on 
the next extraction: 

^,k = \ * ,k 
When solving for hj, cos i j j j was taken to be 1, T J J J the highest residual for the van-
able in question, and hj^ the diagonal entry of variable k. 

Five factors were extracted; the centroid matrix and reproduced diagonal elements 
(h )̂ are shown in Table 14, and the final residual matrix is shown above the diagonal in 
Table 13. Further extraction appeared quite unnecessary. 

The transformation matrix A, which transforms the centroid solution Fo to oblique 
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TABLE 23 
ITEMS USED TO INTERPRET FACTOR 4 

No. Beta 
of Keyed Weight 

Item Response p on F 4 

129a A 47 1.11 

76^ A 44 1.03 

77a A 80 .96 

80a A 75 .87 
111^ A 69 .86 

53^ A 47 .83 
33^ A 58 .72 

31^ A 65 .64 
100 A 96 .61 

109 A 68 .61 

The condition of a man's car is a pretty good sign of the 
kind of man he is. 

A man hasn't much pride if he doesn't clean his car 
regularly. 

Warming up the engine before driving is like being kind 
to a friend. 

Treating the car with care is the mark of a good driver. 
Unless the car is in A-1 condition i t shouldn't be allowed 

on the highway. 
Dirty windshields indicate sloppy drivers. 
One of the greatest joys of modern life is the performance 

of a good car. 
The most important gadgets on a car are the brakes. 
The least a man can do for safety's sake is have his car 

inspected regularly. 
The driver of the car is responsible for the behavior of 

his passengers. 

a Included in the "vehicle" cluster 

simple structure, is presented in Table 15. The result of this transformation, the V 
matrix, which consists of the correlations of the clusters with the oblique reference 
vectors, is presented in Table 16. 

By post-multiplying the V matrix by D"^ (where D is the diagonal matrix consisting 
of the reciprocals of the square roots of the diagonal elements of (A'A)"'), the A matrix 
is obtained, which consists of the beta-weights of the primary factors in predicting the 
clusters. The A matrix is presented in Table 17. The intercorrelations among the 
primary factors are presented in Table 18. 

From Table 17 we may interpret the five factors in the cluster space. Factor one 
IS identified with the Speed cluster, Factor two with the " Other Users of the Roadway" 
cluster. Factor three by attitude toward Cops, and Factor four is primarily identified 
by the Vehicle cluster. Factor five has sizeable weights on Causes of Accidents cluster 
and on Rules and Regulations cluster. It appears to be an appreciation of the need for 
rules and regulations in line with a recognition of the causes of accidents - an appre
ciation of hazard in driving. 

Further insight into the nature of the five factors is furnished by their intercorrela
tions (Table 18). We see here that, (a) Factor four (Attitude toward the Vehicle) is 
nearly orthogonal to the other four factors, (b) Factor five is highly correlated with 
Factors one, two and three, and (c) Factor three is substantially correlated with Factors 
one and two. 

Factors in the Item Space 
The extension of this factor solution to the items was accomplished by the Method of 

Dwyer (14), applied to the matrix of item-cluster correlations. The transformation 
matrix T = Fo (Fo' Fo) AD"^ which was used to post-multiply the matrix of item-cluster 
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TABLE 24 
ITEMS USED TO INTERPRET FACTOR 5 

No. 
of 

Item 
Keyed 

Response P 

Beta 
Weight 
on Fs 

37a D 84 2. 56 
34a D 50 2.46 

49^ A 87 2.31 
158a D 86 1.76 

59 D 98 1. 54 

119 A 96 1.28 

141 D 93 1.22 

71 D 93 1.21 

176^ D 53 1.13 
110 D 93 1.05 
96a A 75 1.03 

41 D 89 .96 
173 A 66 .94 

97 A 52 .91 

95a D 72 .90 
172a D 59 .88 

18 A 96 .86 
106 D 90 .80 
127a D 63 .80 

157^ D 55 .78 
17^ D 76 .78 
32^ D 83 .77 

177^ D 81 .74 

143^ D 76 .70 

10 A 72 .70 

102a A 75 .68 
164 A 84 .65 
185 D 88 .65 
174 A 83 .62 

4a A 57 .61 

Automobile accidents are a matter of pure chance. 
Accidents are often caused by conditions beyond the control 

of the driver. 
Accidents are caused by somebody's mistakes. 
Accidents happen to only those drivers who are "accident 

prone." 
Dipping your lights to oncoming cars is hardly worth the 

effort. 
Not stopping for a f ire engine or ambulance is keeping 
help from someone who needs i t . 

As long as no one gets hurt there's nothing wrong with 
breaking traffic laws. 

Modern highways are so good you don't have to worry about 
conditions of the road when you drive. 

Fines don't stop anyone from breaking traffic laws. 
There is no fun in driving if you have to obey all the rules. 
Anyone who doesn't drive by the rules should be kept off 

the highway. 
Risking your own life in a car is your own business. 
It's not reasonable to blame "conditions" for accidents 

since it's up to the driver to allow for them. 
Skill in handling a car is less important to safety than an 

an attitude of carefulness. 
Many traffic laws are entirely unreasonable. 
A driver should not be punished for breaking a law that he 

doesn't know about. 
Taking chances while driving is just asking for trouble. 
Most drivers who have accidents are just unlucky. 
It IS impossible to enforce traffic rules that most drivers 

don't like. 
Some traffic laws are enforced too strongly. 
It's foolish to signal for a turn when there is no traffic. 
Strict traffic regulations are a great nuisance. 
It IS foolish to have to signal for a turn when there is no 

traffic. 
Since so many people break the traffic laws there must be 

something wrong with the laws. 
Any driver who endangers others on the highway should be 

treated as a criminal. 
Most speed limits are set by people who know what is best. 
Passing on hills or curves is just plain criminal. 
Traffic laws hold up the flow of traffic rather than help i t . 
The driver who breaks the law should be held responsible 

for the accident. 
If you don't signal in advance for turns or stops you 

shouldn't be licensed to drive. 

The f i rs t four items listed constitute the "Causes of Accidents" cluster; the other 
starred items are included in the "Rules and Regulations" cluster. 
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TABLE 25 

CORRELATION OF COMPETITIVENESS-AGGRESSION CLUSTER WITH 
BACKGROUND AND EXPERIENCE VARIABLES 

Al l Men Men, 50, 000 + Miles 69 Women 
Variable N = 249-254 N = 227-229 

r r r 
Violations -.13* -.15* -.21 
Accidents -.12 -.10 -.15 
Accidents/Resp. -.14* -.14* -.17 
Age .13* -. 06 
Years Driven .06 .02 
Miles Driven .09 -.01 

Significant at , 05 level 

correlations in order to obtain the beta weights of the items on the factors is shown in 
Table 19. This extension is a least-squares solution and yields beta weights on factors 
extracted m the original solution. This makes possible an interpretation of the factors 
in the item space, and to the extent to which the factors in the item space are covered 
by the factors in the cluster space, we have, in effect, factorized the inter-item cor
relations. 

In order to interpret a given factor in the item space the following criteria were 
used to select the items for this purpose: 

1. The beta weight on this factor had to be at least . 50. 
2. This beta weight had to be the highest one for this item. 
3. The next lower beta weight for this item must not be larger than half this highest 

one. 
Table 20 presents the critical items for Factor one along with the keyed responses, 

p-values, and beta weights. Five of the items included in the original speed cluster have 
beta weights among the highest. It must be cautioned that the rotation carried out in 
the cluster space made the speed cluster identical with the speed factor, and items 
which are a part of the speed cluster would be e}q)ected to have somewhat inflated item-
cluster correlations, and hence inflated beta weights on this factor. The same caution 
holds for Factors two, three and four, but to a lesser extent for Factor five, because 
it was rotated with regard to two clusters (Rules and Regulations and Causes of Accidents). 

Examination of the items in Table 20 reveals that the common element is not just 
speed, but competitive speed. Apparently the pre-motor-vehicle spirit characterized 
by the challenge, "My horse can beat your horse'." is st i l l with us. 

Table 21 presents the critical items for Factor two. Al l of these items are included 
in the "Others" cluster. This factor seems properly characterized by attitude toward 
other users of the roadway. 

Table 22 presents the critical items for Factor three. Only two of these items were 
not in the original "Cops" cluster. This is clearly characterized by attitude toward cops. 

Table 23 presents the critical items for Factor four. This is clearly the attitude 
toward the Vehicle itself. 

Table 24 presents the critical items for Factor five. This one is not so readily in
terpreted. It wil l be remembered that this factor correlates quite highly with all the 
others except Factor four (Vehicle). Many more items meet the criterion for inclusion 
here than for the other four factors. The extremely high beta weights for the f i r s t four 
items listed must be regarded with caution since they do in fact constitute the whole of 
the "Causes of Accidents" cluster. Also, several of the items have very high p-values, 
beyond . 90'. 

To be sure, attitude toward rules and regulations - or conformity to the law - is 
represented here, as is also the notion of causality of accidents and the notion of re-
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sponsibility. It is not unreasonable that these should all be closely akin, and should 
correlate with attitudes toward speed, others, and police. An underlying appreciation 
of the need for regulation, an awareness of the hazards in driving, or just plain care 
or concern for safety, would seem to characterize this factor. Perhaps further re
search might well show two or three factors here, but i t does not emerge as a very 
distinct factor in this study. 

Because of the mixed findings for the relationships between the attitude clusters" and 
violations and accidents, the factor solution was not extended to these variables. 

SUMMARY AND CONCLUSIONS 
The primary purpose of the study was to determine the dimensions, or factors, 

underlying drivers' attitudes. Four factors were hypothesized: (a) Appreciation of 
hazard, (b) Social responsibility or conformity, (c) Attitude toward the vehicle itself, 
and (d) Attitude toward speed. 

A 186-item attitude inventory was developed to measure the 14 aspects of drivers' 
attitudes considered to cover the domain. This inventory was administered to 323 
general drivers from the Philadelphia and Washington, D. C. areas. After eliminating 
items with extreme p-values and items on which judges' agreement as to the cluster 
to which the item belonged was less than five out of six, seven clusters remained for 
analysis. 

A short-cut factor analysis of the items was achieved by factorizing the inter-cluster 
correlations and extending this solution to all of the items by means of the method de
veloped by Dwyer. Five factors were identified: (a) Attitude toward competitive speed, 
(b) Attitude toward other users of the roadway, (c) Attitude toward cops, (d) Attitude 
toward the vehicle, and (e) A general attitude of care or concern for safety. Factors 
one, two and three are substantially correlated. Factor four (Vehicle) is nearly ortho
gonal to the others, while Factor five is highly correlated with Factors one, two, and 
three. Hypothesized factors one and two seem in this analysis to be imbedded in a more 
general factor of carefulness. 

Attitude cluster scores were correlated with background and experience variables 
for 69 women and 246 men separately. For the women, attitude toward Speed was 
significantly correlated (-. 28) with number of violations, better attitude scores being 
associated with fewer violations. Attitude toward Cops was also correlated with number 
of violations, accidents and accidents/responsible (-. 24, - . 28 and -. 28 respectively), 
better attitude scores being associated with fewer violations, fewer accidents, etc. 
Apparently good attitudes toward speed may deter women from violating speed laws, 
and women's experiences with cops by way of violations and accidents may promote 
unfavorable attitudes toward cops. 

For the men, attitude toward Causes of Accidents was significantly correlated with 
Accidents/Responsible (+. 15). Apparently the process of recognizing one's responsi
bility for his own accidents may promote favorable attitudes toward causes of accidents 
(or, having favorable attitudes toward causes of accidents facilitates recognition of one's 
responsibility for his accidents). Attitude toward Rules and Regulations was signifi
cantly correlated with age (+. 13) and with miles driven (+. 13), better attitudes being 
associated with greater age and experience. Attitude toward Cops was correlated with 
age (+. 19), older men have better attitudes. Attitude toward the vehicle was correlated 
with years driven (+. 20) and miles driven (+. 26) better attitudes being associated with 
greater e;qperience. 

Women's mean scores were significantly higher than men's on attitude toward Speed 
and attitude toward Rules and Regulations. The men's mean score was significantly 
higher on Causes of Accidents cluster. 

On the average, the women had driven about as many miles as the men in % as 
many years. On the average, the women had as many violations, % as many acci
dents and as many accidents/responsible. That is, the women had a disproportion
ately low violation rate per mile, but a disproportionately high accident rate per mile. 
The ratio of violations to accidents was about 1:2 for the men, but about 1:5 for the 
women. 
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Further Analysis on Driver Aggression 
When the items in Table 20 were examined for the purpose of interpreting Factor 1, 

certain of the items appeared clearly to be measuring an attitude of competitiveness, 
or aggression. And this led to the interpretation of this factor as competitive speed, 
rather than just speed. Subsequently, these six items (numbered 5, 90, 135, 139, 145 
and 162) were scored as an additional cluster, and correlated with background and ex
perience variables. The results are shown m Table 25. 

Within the limits of the measures and samples used, it appears that competitiveness, 
or aggression, is related to violations and accidents for which responsible, at least for 
the men; greater aggression is associated with more violations and accidents/respon
sible. Also, as would be expected, this measure is related to age, younger men being 
more aggressive. 

For the women, none of the correlations with violations or accidents is significant, 
very probably because there are too few cases to detect small relationships. The signs 
of these correlations, however, are all in the expected direction, and the smallest is 
always with total accidents, probably because raw number of accidents has lowest re
liability. Very interestingly, there seems to be no relationship of age with aggression 
for the women. 

That Years Driven and Miles Driven are not related to this measure of aggression 
suggests that i t is not affected by driving e:q}erience, but only (for the men at least) 
by maturation. 

This appears to be an area worthy of attention by researchers, educators, and ad
ministrators who are interested in highway safety, particularly when we consider the 
role of competition in the way of life of the Western world. 
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