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The Goals for Driver Education (GDE) framework represents a conceptual outline of the
goals to be satisfied in driver education (Hatakka et al., 2002). We aimed to analyze the
implementation of the driver training curriculum in Spain, taking this framework as refer-
ence; the Spanish driving instructors was the target population from which to gather the
information to be analyzed. For this purpose, we developed the DTCI (Driver Training Cur-
riculum Implementation) scale as well as a number of questions concerning the driving
instructors’ opinions about their own training as instructors, and they were included in a
survey that provided information for a probabilistic sample of 676 driving instructors.
On the one hand, an analysis of the factor structure of the DTCI scale provided a two-factor
solution that fitted the hierarchical levels of the first dimension of the GDE framework;
however, no factor differentiation reflected the components of the second dimension of
this framework. On the other hand, the survey results suggested that the Spanish driver
education system places more emphasis on knowledge and skills related to the operative
and tactical aspects of driving, whereas less importance is placed on risk-prevention and
self-evaluation skills related to the strategic and personal levels of driving behavior. These
results reveal a potential weakness in the driver training curricula from the point of view of
the GDE framework and support the application of instructional methods and teaching
tools that correct these potential flaws in the training of student drivers.

� 2014 Elsevier Ltd. All rights reserved.
1. Introduction

The category-B (passenger car) driving license can be obtained in Spain after passing a two-stage test: a theory test, and a
test of skills and behavior. Annex II of the Directive 2006/126/EC of the European Union establishes the contents to be con-
sidered in these two driving tests and, therefore, the main contents which are considered in the training given by the Spanish
driving schools. Within Europe, several reports and congress presentations have underlined that, in general, driver training
curricula focus on basic, operative driving knowledge and skills, whereas less attention is paid to the personal characteristics
and motivations involved in driving behavior (CIECA, 2010; Bartl & Sanders, 2005; Gandolfi, 2009; Gregersen, 1999; OECD/
ECMT, 2006; Vidal-Gomel, Boccara, Rogalski, & Delhomme, 2012). The above-mentioned studies, though, are mainly based
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on expert opinions, not on empirical findings. In addition, very little research has generally been published into driving
instructors, their concepts of goals and the achievement of those goals in driver education. Moreover, not only is there very
little research into driving instructors, it is also highly dispersed (Gregersen, 2005). Even less has been published in interna-
tional peer-reviewed scientific journals. However, as Gregersen (2005) points out: ‘‘A driving instructor needs knowledge
about road safety, psychology, educational methods, etc. in order to meet the needs of learner drivers. They become a link
between the goals of the curriculum for learner drivers and the national licensing tests. In this position they are expected to
be structuring, teaching and coaching the learner drivers by selecting the appropriate methods and content for practical as
well as theoretical education’’. Thus, this study aimed to obtain empirical evidence about to what extent driving instructors
achieved their goals when teaching different areas of safe driving skills in the driver education process in Spain. For this pur-
pose, we developed a questionnaire which was based on a theoretical model that took into account both educational and
psychological aspects of the driver training process; so, a more comprehensive view of the implementation of the driver
training curriculum in Spain was provided.

Traffic psychology has made an important effort to develop theoretical models of driving behavior. These models have
made contributions towards explaining the behavior of the driver, guiding research in the field, and improving road safety
by taking the human factor into account (Huguenin & Rumar, 2001). Some of these theoretical models rely on a hierarchical
perspective, that is, they consider that the driver adapts his/her actions at different strategic levels on the basis of the driving
situations and the psychological processes involved in responding to them. A comparative overview of various hierarchical
theories was provided by Keskinen, Hatakka, Laapotti, Katila, and Peräaho (2004). A common characteristic to a number of
these models is that they were constructed from three different hierarchical levels of driving behavior: a lowest operative
level related to the basic handling skills of the vehicle, a second tactical level related to the management of traffic situations,
and an upper strategic level related to the decisions of the driver, like the context of driving (when to drive, with whom. . .)
and planning the trip (driving route, driving time. . .).

Based on an earlier three-level proposal by Mikkonen and Keskinen (1980), Keskinen (1996) broke this three-level ceiling
by incorporating a fourth upper hierarchical level called ‘‘Goals for life and skills for living’’, which tries to relate driving
behavior with the subject’s normal behavior in other contexts of life. Personality factors, lifestyle, motivations, social back-
ground, and attitudes are some of the pieces that shape this upper level in the hierarchy. Keskinen (1996) pointed out the
importance of considering this fourth level of driving behavior in driver education as a way to develop an awareness of the
personal characteristics and motivations involved in driving behavior. Awareness of such personal factors and their conse-
quences on driving would serve to lessen their potential negative effects. Taking a step forward, Hatakka, Keskinen,
Gregersen, and Glad (1999) proposed a conceptual framework of the goals to be satisfied in driver education which inte-
grated both the hierarchical model proposed by Keskinen (1996) and also some contributions from traffic and educational
psychology to driver education. This proposal, known as the Goals for Driver Education (GDE) framework, has a two-dimen-
sional structure: (1) a driving behavior dimension with the four hierarchical levels described above; and (2) a training
dimension which is established by the following three categories of contents to be considered in driver education:

(a) Knowledge and skills a driver needs to master in order to drive a vehicle and cope in normal traffic situations. Driver
education has traditionally focused on this type of content, especially as far as the two lowest hierarchical levels of
driving behavior are concerned. Let us provide an example of driver education goals for this type of training content
through the four levels of the first dimension of the GDE framework: (a-1) to control the vehicle so as to maintain a
safe distance; (a-2) to know the relationship between a safe distance and different road conditions and adapt driving
behavior to it; (a-3) to be aware of the influence of social pressure inside the vehicle on maintaining a safe distance
and to be able to manage this influence positively; and, at the top level of the hierarchy, (a-4) to be aware of the impact
of certain personal characteristics on keeping a safe distance and to develop skills to manage this effect positively.

(b) Knowledge and skills related to risk-increasing factors when driving. In spite of the fact that they may be thought of as
knowledge and skills from the preceding category, Hatakka et al. (1999) awarded them an independent position in the
GDE framework in order to emphasize the types of risk associated with each of the hierarchical levels of driving behav-
ior. As an example of this type of training content across the four levels of the driving behavior dimension, we may
differentiate the following four driver education goals: (b-1) to know what the consequences of speeding on vehicle
control and handling are, and to acquire skills in order to avoid the consequences of this risk factor; (b-2) to know the
effect of speeding on the ability of the driver to adjust his or her driving to changes in traffic situations and to develop
skills so as to manage this effect; (b-3) to be aware of the relationship between decisions on the planning of the route
and speeding; (b-4) to be aware of how speeding and personal lifestyle are related so that the driver avoids the poten-
tial, negative effects of this interaction.

(c) Finally, the third category of training contents refers to self-evaluation as a process whereby the driver tries to obtain
feedback from within himself/herself (Keskinen & Hernetkoski, 2011). Exactly as has occurred in other areas of edu-
cation, realistic self-evaluation as a driver has the potential to improve the learning-teaching process in a meaningful
way (Boccara, Delhomme, Vidal-Gomel, & Rogalski, 2011; Eby, Molnar, Shope, Vivoda, & Fordyce, 2003; Lajunen &
Summala, 1995; Sundström, 2008). Let us see another example of driver education goals, specifically how this training
content category intersects with the four categories of the driving behavior dimension: (c-1) to realize one’s strengths
and weaknesses about the basic driving skills required to maneuver the car when overtaking; (c-2) to be aware of



Table 1
Some examples of driver education goals associated with the GDE framework.

(a) Knowledge and skills
concerning. . .

(b) Knowledge and skills connected to risk-
increasing factors like. . .

(c) Realistic self-evaluation about your
own. . .

(1) Vehicle maneuvering � Control of direction and
position
� Tire grip and friction
� Vehicle characteristics
� Physical phenomena

� Insufficient acquisition of automatisms
� Poor brake technique
� Low road friction
� Bad car maintenance

� Knowledge about your car features
and maintenance
� Basic maneuvering knowledge and

skills
� Ability to control direction

(2) Mastery of traffic
situations

� Traffic rules
� Anticipation of

development
� Speed adjustment
� Safety margins
� Ability to manage haz-

ardous situations

� Presence of vulnerable road-users
� Not obeying rules
� Information overload
� Difficult conditions (rain, ice, darkness...)

� Knowledge of signs and traffic rules
� Personal driving style
� Ability to keep safety margins
� Ability to manage hazardous

situations

(3) Goals and context of
driving

� How reason for the trip
affects driving
� Planning of the route
� Planning of the requested

driving time
� Effects of social pressure

� Conditions that would impair driving
(mood, fatigue, etc.)
� Peer pressure
� Driving environment (rural versus urban)
� Going out and alcohol/drugs

� Knowledge and ability to plan a
convenient, safe route
� Ability to avoid peer pressure when

going out

(4) Goals for life and
skills for living

� Lifestyle
� Motives
� Self-control
� Personal values

� Acceptance of risk
� Emotional disorders
� Alcohol/drug addiction
� Sensation seeking

� Impulse control skills
� Risky tendencies
� Safety-negative motives and

personal values
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one’s ability to overtake in different traffic situations; (c-3) to acquire self-evaluation skills about how one’s decision
to overtake is influenced by peer pressure; (c-4) to be aware of how personal lifestyle can affect our decisions to
overtake.

Based on the illustration of the GDE matrix presented by Hatakka et al. (2002), Table 1 presents other examples of driver
education goals for the twelve cells of the two-dimensional grid established by the GDE framework.

Theoretically-based driver education models, like the GDE framework, have aroused interest in some European countries
(Keskinen & Hernetkoski, 2011), where some EU-funded research projects (i.e., GADGET, Siegrist, 1999; ADVANCED, 2003;
MERIT, Bartl, Gregersen, & Sanders, 2005; SUPREME, 2007) have focused on the application of driver training models that
emphasize ‘‘quality training’’, as it was called by Nyberg, Gregersen, and Wiklund (2007). This was the case of the NovEv
research project (Sanders & Keskinen, 2004), which evaluated the implementation of a second-phase training programme
for novice drivers that put the primary focus of the training on the higher hierarchical levels of driving behavior. When this
intervention was put into practice, the results pointed to a positive effect on the participants’ careful driving skills (Molina,
Sanmartín, Sanders, & Keskinen, 2007). It must be noted that second-phase models are already in use in the driver education
systems of Austria, Finland, Luxembourg, Slovenia and Switzerland.

With the introduction of the GDE framework (Hatakka et al., 1999; Hatakka et al., 2002), the overriding significance of the
higher levels of driving behavior was stressed, as was the consideration of the training contents related to risk awareness and
realistic self-evaluation. In practice, though, not much is known about how driving instructors assess how the training edu-
cational goals established by the GDE framework are met in their current driver education system. Thus, the aim of this work
was to explore the correspondence between the theoretically constructed concepts of the GDE framework and the teachers’
perceptions concerning the implementation of the driver training curriculum in Spain. We planned the collection of this
information by means of a survey which was based on a questionnaire built by us for this purpose, so this study involved
analysis of the psychometric properties of this instrument as well.

2. Method

2.1. Participants

Participants were driving instructors randomly sampled from a database owned and managed by the Spanish General
Directorate of Transport (DGT), which contains records of the Spanish driving instructors on active service. The size of the
driving instructor population was over 21 thousand, so a random sample was drawn with a target sample size of nearly
800 participants so that the error bound for 95% confidence intervals was set at 4% in the worst case of estimation of the
proportion with maximum variance (p = .5). The involvement of the driving instructors who were invited to participate
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was quite high (84%), so we finally obtain data on 676 participants in order to achieve our analysis objectives. The age range
of the sample was between 21 and 70 years old, with a mean of 44.8 years and a standard deviation of 10.3; 81.7% were male
and 18.2% female. As for the participants’ experience, they had worked as driving instructors for between 1 and 49 years,
with a mean of 15.8 years and a standard deviation of 10.2. Most of them (83%) worked in driver education, teaching people
to obtain automobile driving licenses, while the remaining 17% also gave classes on obtaining licenses for the transport of
dangerous goods, driving buses and/or trucks. Around one third of the participants (n = 213) were managers of the driving
school while also being driving instructors in it.

2.2. Materials

Empirical evidence about the correspondence between the GDE framework and the knowledge and skills taught in the
Spanish driver education system came from a questionnaire that we specifically built for this purpose, as there was pre-
viously no such kind of measuring instrument. The scale created is hereafter called the DTCI (Driver Training Curriculum
Implementation) scale. This scale was composed of twelve Likert-type items (see Appendix A) which were written by taking
the grid resulting from crossing the categories of the two dimensions in the GDE framework as reference, in such a way that
each item mapped one of the cells in the four-by-three GDE matrix. This correspondence is shown in Appendix A by using
the same abbreviations (written in brackets) as those we used in the examples presented in the introduction section. In
the application of the DTCI scale, the driving instructors were asked to assess to what extent they considered that the
educational goals stated in the scale items were achieved in the driver training process. The response scale for all the
items ranged from 0 (‘‘Not achieved at all’’) to 10 (‘‘Fully achieved’’), Two things must be noted: on the one hand, that
no clue to the GDE framework was included in the questionnaire and, on the other hand, that hardly any participant
was expected to know about this theoretical framework given its lack of dissemination in Spain at the time this study
was carried out.

Given the objectives of this study, the strategy employed to develop the items of the DTCI scale considered two supple-
mentary criteria: on the one hand, to specify clearly and unambiguously the four hierarchical levels of driving behavior fea-
tured in the GDE framework and, on the other hand, to consider item wordings that were essential and representative of each
training content (knowledge and skills, increasing risk-factors, and self-evaluation). This strategy, eminently pragmatic, was
intended not only as a means of obtaining a global vision of the teachers’ perception of road safety from the perspective of
the GDE framework, but also to develop a relatively short assessment instrument, which was to be included in a wider sur-
vey the purpose of which was to assess the situation of driving schools in Spain. Therefore, the length of the parts of this
survey was limited in order to avoid respondent fatigue and poorer quality responses.

The initial version of the DTCI scale was proposed by the authors of this study; then, expert opinion about the scale was
obtained from some representatives of the National Confederation of Driving Schools and the Spanish Directorate of Traffic,
which suggested some changes to the specific wording of the items. Once the agreed changes were discussed and introduced,
a pilot application of the DTCI scale was carried out on a reduced group of driving instructors and technicians in charge of the
field work. This pilot application provided us with feedback on the difficulty the interviewers encountered when adminis-
tering it, the design and layout of the questionnaire, and the question structure (e.g., unclear instructions, too long a ques-
tion, the overly complex syntax of an item). After the pilot application, some information about the content of the items was
also requested from the driving instructors:, more specifically, about the correspondence of each item and the cell of the GDE
framework that it was supposed to represent. Their suggestions led to some minor changes in the version of the scale finally
administered to the sample of participants.

Apart from the DTCI scale, other questions were considered in our survey because of their potential relationship with the
variables concerning the implementation of the driver training curriculum. Thus, they were asked for their opinion about
how they currently see their own training as instructors with regard to the following topics: (1) driving school organization
and management; (2) driving norms and legislation; (3) teaching methods; (4) integration of new technologies in teaching;
and (5) the human factor in road safety. These opinions were stated in a response scale with three response choices (i.e.,
‘‘Very good’’, ‘‘Good’’ and ‘‘Fair’’). Finally, information on the following socio-demographic variables was also gathered
through the survey: the instructor’s sex and age; the population of the town where the driving school is located (in thou-
sands, <50, 50–100, 100–500, >500) and working activity (instructor vs. instructor plus driving school manager).

2.3. Procedure

The DTCI scale was applied in a face-to-face interview in which other related scales, directed at satisfying other road
safety research goals, were also considered. The interview took place in the participants’ own workplace after previously
agreeing with them about a date and a period of the working day in which they were free to answer the questionnaire.
Fifty-eight trained interviewers from a survey research company were responsible for carrying out the interviews in the
different Spanish towns where the selected sample participants were working. The quality control of the fieldwork was
telephonically supervised in 25% of the driving schools involved in the survey, chosen at random. The feedback of this quality
control was positive for all the 239 participants who were contacted after the interview.
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2.4. Analysis

Firstly, we obtained some descriptive statistics for the participants’ response data to the DTCI scale items. Secondly, we
proceeded to explore the factorial structure of the scale response data by means of Exploratory Factor Analysis (EFA) in order
to identify the underlying variables that explained the pattern of correlations within our response data. We chose to use an
exploratory approach rather than a confirmatory one because the DTCI scale was used in this study for the first time, so no
empirical basis existed to make any sound assumption about the common factors underlying the measured variables.
Thirdly, we performed some descriptive and psychometric analyses of the subscales that emerged from EFA. Lastly, we
analyzed the relationship between the DTCI scale scores and a number of demographic and descriptive variables which
are usually considered as relevant in driver education research. Data analysis was performed using the software SPSS 19
and FACTOR 8.1 (Lorenzo-Seva & Ferrando, 2006).

3. Results

3.1. Descriptive statistics

Table 2 shows the mean and standard deviation of the participants’ responses for each one of the 12 items in the DTCI
scale. The results have been arranged according to the frame of the GDE matrix so it is straightforward to identify the loca-
tion of any item in the two dimensions of the matrix and, at the same time, to see how the central tendency and dispersion of
the item scores vary across the levels of both dimensions. The last row and column show the mean and standard deviation
for the groups of items associated with the levels of the two dimensions in the GDE framework.

3.2. Exploratory Factor Analysis

As a preliminary analysis to the application of EFA, we obtained the initial communality estimates (squared multiple cor-
relations) for the scale items. It is well known that when the common factor model is fitted to measured variables with low
communalities, there can be a substantial distortion in the results obtained (Velicer & Fava, 1998). The results (see Table 2)
showed moderate communalities for the 12 items, ranging from .51 to .71 (M = .58). On the other hand, the results of the
Kaiser–Meyer–Olkin measure of sampling adequacy (KMO = 0.92) and Bartlett’s test of sphericity (v2(66) = 4947.6;
p < .0001) supported the application of the factor model as well. A parallel analysis (Horn, 1965) was computed in order
to determine the number of factors to be retained. Zwick and Velicer (1986), among others, have shown that this factor-
number procedure works fairly well in comparison with other classical methods like the Kaiser criterion or the scree-plot
test. The result of parallel analysis for our data showed that two eigenvalues were greater than the eigenvalues expected
from random data, so two factors were included in the common factor model to be fitted to our data.

The multivariate kurtosis coefficient was 276.5 (Z = 76.9; p < .0001). In this situation, a factor analysis method that
assumes normal multivariate distribution is not advisable, so we chose Principal Axis Factoring (PAF) as the factor extraction
method to be computed. On the other hand, given that we did not have any sound reason to assume that the factors to be
extracted were orthogonal, the promax rotation was computed (kappa = 4) in order to obtain a final solution that could be
more readily interpreted. Table 3 shows the pattern matrix with the factor loadings for the rotated solution. The EFA solution
yielded a two-factor structure which accounted for 59.4% of the variance. The first factor consisted mostly of items related to
the third and fourth hierarchical levels of the driving behavior dimension in the GDE framework (i.e., ‘‘Goals and context of
Table 2
Descriptive statistics and communalities for the 12 items in the DTCI scale.

(a) Knowledge and skills (b) Idem. connected to risk-increasing factors (c) Self-evaluation Total

(1) Vehicle maneuvering Item 1 Item 5 Item 9 M = 8.29
M = 8.61 SD = 1.34 M = 8.28 SD = 1.47 M = 7.99 SD = 1.60 SD = 1.46
Comm = .62 Comm = .57 Comm = .58

(2) Mastery of traffic situations Item 2 Item 6 Item 10 M = 8.19
M = 8.50 SD = 1.42 M = 8.32 SD = 1.48 M = 7.74 SD = 1.61 SD = 1.50
Comm = .71 Comm = .62 Comm = .58

(3) Goals and context of driving Item 3 Item 7 Item 11 M = 7.19
M = 7.32 SD = 1.80 M = 7.65 SD = 1.73 M = 6.64 SD = 1.97 SD = 1,83
Comm = .51 Comm = .55 Comm = .52

(4) Goals for life and skills for living Item 4 Item 8 Item 12 M = 7.09
M = 7.14 SD = 1.89 M = 7.13 SD = 1.81 M = 7.04 SD = 1.86 SD = 1.85
Comm = .54 Comm = .55 Comm = .56

Total M = 7.88 SD = 1.61 M = 7.83 SD = 1.63 M = 7.34 SD = 1.74

Note. M = Mean; SD = standard deviation; Comm = Communality.



Table 3
Item loadings for the rotated factor solution.

Items (see complete item statements in Appendix A) Factor
1

Factor
2

1 To control and handle the vehicle .861
2 To understand and manage different traffic situations .917
3 To analyze the influence of some personal decisions when driving .460
4 To recognize how some personal conditions affect driving behavior .680
5 To be aware of risk factors related to a poor automation of basic driving skills .763
6 To identify risk factors associated with different traffic situations .787
7 To be aware of some risk factors related to decisions taken when driving .491
8 To know how some personal traits may become risk factors when driving .756
9 To become aware of his/her strengths and weaknesses concerning issues related to the vehicle control and handling .483

10 To become aware of his/her strengths and weaknesses concerning the knowledge and skills required to drive in different
traffic situations

.527

11 To become aware of his/her strengths and weaknesses concerning decisions related to planning the context of driving .885
12 To become aware of his/her strengths and weaknesses recognizing how one’s own personal characteristics and way of life

affect driving style
.871
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driving’’ and ‘‘Goals for life and skills for living’’), so this factor was called ‘‘Strategic and Personal driving behaviors’’ (S&P
factor). The second factor was defined by the questionnaire items related to the first and second hierarchical levels of the
driving behavior dimension in the GDE framework (i.e., ‘‘Vehicle maneuvering’’ and ‘‘Mastery of traffic situations’’); there-
fore, this second factor was labeled ‘‘Operative and Tactical driving behaviors’’ (O&T factor). The only exception was item
10 (‘‘To become aware of his/her strengths and weaknesses concerning the knowledge and skills required to drive in differ-
ent traffic situations’’), which loaded higher in Factor 1 (.53) than in Factor 2 (.33) even though this item states driver behav-
ior connected to the second hierarchical level (i.e., mastery of traffic situations). Internal reliability for the two subscales
derived from our two-factor model was estimated by computing Cronbach’s alpha: a = .89 for the S&P factor items and
a = .88 for the O&T factor items.

As a consequence of implementing an oblique rotation, the results shown that both factors were highly correlated
(r = .65). This value suggested that a high order factor could better explain the pattern of correlations among the measured
variables and, at the same time, provide a more parsimonious conceptual understanding of the underlying factor structure.
Thus, we submitted our data set to a one-factor EFA with PAF extraction, which produced a one-factor model that accounted
for 49.6% of the variance and a factor structure with high loadings for all the items (Min. = .61 for item 11; Max. = .76 for item
7; M = .70). Cronbach’s alpha coefficient for the 12-item response data was .92, which shows a high estimate of internal con-
sistency for the whole scale. All these results provided evidence supporting the more parsimonious choice; which is, to con-
sider this set of items as a one-factor scale in further analyses in this work. The scale scores of this unidimensional scale
would provide, therefore, a global measure of the attainment of the training goals established in the GDE framework. It
should be considered, though, that the subscales derived from the two-factor model might provide a better insight when
assessing the educational goals achieved by teachers and learners in driving schools, given that they enable the differenti-
ation between the achievement of low- and high-level goals (i.e., O&T vs. S&P factor) in the hierarchy established by the first
dimension of the GDE framework.
Table 4
Comparison of the DTCI scores for the 3 subgroups defined by the teachers’ opinion about their own current training as
teachers.

Training subject DTCI mean scores

Management M1 = 7.89, M2 = 7.78, M3 = 7.67
F(2623) = 1.16, p = .313

Norms and legislation M1 = 7.96, M2 = 7.63, M3 = 7.68
F(2641) = 2.68, p = .069

Teaching methods M1 = 8.02, M2 = 7.72, M3 = 7.46
F(2664) = 8.10, p < .001, M1 > M2 > M3

New technologies in teaching M1 = 8.25, M2 = 7.82, M3 = 7.67
F(2561) = 4.01, p = .019, M1 > M3

Human factor in road safety M1 = 8.08, M2 = 7.65, M3 = 7.49
F(2659) = 9.89, p < .001, M1 > M2, M1 > M3

Note. Top cell line: Means (M) in the DTCI scale for the three groups established by the teachers’ opinions about their
own training as teachers (1, Very good; 2, Good; 3, Fair). Bottom cell line: ANOVA statistics and, when suitable, results
of the post-hoc pairwise comparisons using Tukey’s HSD (Honestly Significant Difference) test.
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3.3. Differential analysis

This section shows the results derived from analyzing the relationships between the driving instructors’ total scores in
the DTCI scale and a number of variables reflecting some opinions and socio-demographic characteristics of the driving
instructors. As regards the variables related to the participants’ opinion about their own current training as teachers, Table 4
shows the ANOVA results for the five specific educational topics considered in the Measures section. These results showed
that the driving instructors’ opinions about their own training were directly related to the DTCI total scores (i.e., an indicator
of the perceived driving competence of their trainees); however, this relationship was statistically significant only for the last
three topics considered, that is, teachers’ training about (a) teaching methods, (b) new technologies in teaching, and (c) the
human factor in road safety.

We also analyzed the relationship of the DTCI scores and the following socio-demographic variables: teacher’s sex and
age, population of the town where the driving school was located, and working activity (teacher vs. teacher plus driving
school manager). The only statistically significant relationship of the DTCI scores was found with ‘‘teacher’s age’’ (r = .131,
p < .01); so the older the driving instructor, the better his/her opinion about how well their student drivers have achieved
the educational goals.

4. Discussion

Our survey study into the Spanish driving instructors’ assessments of the extent to which they achieved their goals when
teaching the different areas of safe driving skills showed that, in general, instructors have a rather positive opinion about
their achievement of the educational goals considered in our questionnaire. It is important, though, to point out some spe-
cific aspects of the results obtained. The design of the DTCI scale was based on the GDE matrix and, according to this driver
education framework, the contents and objectives related to acquiring basic skills and knowledge in the lower levels of the
driver behavior hierarchy (upper-left corner of the GDE matrix in Table 1) appeared to be better covered than the contents
related to risk-awareness and self-evaluation in the higher levels of the driver behavior hierarchy (bottom-right corner of the
GDE matrix). These results suggest that the Spanish driver education system places greater emphasis on knowledge and
skills related to the operative and tactical aspects of driving, whereas less importance is given to risk-prevention and self-
evaluation skills related to the strategic and personal levels of driving behavior. This reveals a potential weakness in the dri-
ver training curriculum if we take into account the recommendations on the importance of the higher level goals of the GDE
matrix in the training of future drivers (Siegrist, 1999).

As the earlier results were mainly obtained from expert reports and not from scientifically-based empirical findings, it
was not possible to perform a critical comparison of the results now obtained. Thus, in the MERIT project (Sanders,
2005), experts from 30 European countries assessed their own curriculum using the GDE-framework. The results concerning
how much emphasis there was in different areas of the GDE-framework in the various countries participating in the project
showed that, similarly to the results of this study, the experts’ evaluations were considerably on the lower levels of the
matrix. The area of self-evaluation in particular seemed to be neglected in the driver training curricula. Of course, it is pos-
sible that differences in the instructors’ opinions about the self-evaluation skills might be based on a different conception of
self-evaluation skills. The main result, however, is similar: more emphasis is placed on teaching skills and knowledge, as well
as risk-increasing factors in vehicle maneuvering and mastery of traffic situations.

This imbalance between the upper-left and the bottom-right corners of the GDE matrix could be weighted through the
application of instructional methods and teaching tools that favor more active learning and the development of drivers’
self-evaluation skills (Bartl et al., 2010). The integration of this kind of instructional techniques would help to make the stu-
dent driver more aware of both their own characteristics as a driver as well as of how these characteristics relate with their
lifestyle and their decisions related to the context of driving. On the other hand, the results have shown that teachers’ per-
ceptions of the implementation of the driver training curriculum were directly related to their opinion about their own train-
ing as teachers. More importantly, this relationship was statistically significant for the subjects concerning teaching methods
and driving contents related to the human factor, which demonstrates the importance of these subjects compared to those
concerning norms and legislations or those related to the management of the driving school.

As regards the DTCI scale, which was developed to achieve the goals of our survey, it has shown some interesting mea-
surement properties. The most important issue concerning the validity of the DTCI scale is that it provides a theory-based
measurement: it is grounded on a rational framework and the parts of this framework have then changed to measurable
items. Each of the twelve items was derived from the twelve areas of the safe driving framework GDE. As the area of safe
driving is so extensive, it was decided to use general level questions without going into details (e.g., driving environment,
details of the situation). This approach contains a possibility of different interpretations concerning what is asked. Good
experiences, however, have been reported when using these kinds of general level questionnaires (Hatakka, 1998;
Molina, Sanmartín, & Keskinen, 2013; Molina et al., 2007). The analysis of the empirical evidence about the DTCI scale inter-
nal validity showed the existence of two underlying factors which match, respectively, the two lower- and the two higher-
levels of the driver behavior hierarchy set by the first dimension of the GDE framework; however, no factor differentiation
was obtained for the second dimension in the GDE framework (i.e., type of contents to be considered in driver education), so
no empirical differentiation was found for its components. Thus, the DTCI scale may be used to obtain two differentiated
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indicators of the degree of attainment of the educational goals related, on the one hand, to operative and tactical driving
behaviors (O&T factor) and, on the other hand, to strategic and personal driving behaviors (S&P factor). We must admit,
though, that item 10 did not load on the expected factor. This could simply be the result of an inconsistency in our factor
solution; so, taking substantive reasons into account, we would suggest considering item 10 as an indicator of the O&T factor
instead of the S&P factor when it comes to obtaining scores for both factors.

A piece of evidence about the convergent/discriminant validity of the DTCI scale came from our differential analysis, tak-
ing into account the five variables defined by the teachers’ opinions about their own current training as teachers: as would
be expected, the relationship of the DTCI total score variable was statistically significant for the variables directly related to
teaching and safe driving skills (i.e., teaching methods, new technologies in teaching, and the human factor in road safety),
whereas it was not significant for the two other issues considered (i.e., management, and the norms and legislation related to
driving schools). Further research with other convergent/divergent scales and variables should be addressed so as to obtain
additional evidence about the construct validity of the DTCI scale. Finally, reliability analysis provided good results for the
two scales derived from the two-factor solution, as well as for the whole scale. The use of the latter can also be empirically
supported if both the high correlation between the two factors in our initial factor solution is taken into account as well as
the results of our high order factor analysis. In any case, the DTCI scale may represent a useful resource with which to gather
information about the educational goals achieved in a specific driver training curriculum. However, it is important to note
that it was designed to capture the point of view of the trainers, so complementary information about what is actually learnt
by the trainees should also be gathered in order to obtain a more realistic view of the whole scene.

One important strength of this work was the use of a large representative sample of driving instructors. Moreover, the
quality criteria associated with the design of the survey (i.e., state-wide sampling framework, random sampling, face-to-face
administration by professional interviewers, high response rate) offered strong support to the external validity of our results.
Of course, the results and conclusions of this study are limited to the population of Spanish driving instructors and, therefore,
inferences to other populations of driving instructors might be inappropriate. Another contribution of this work which might
be useful in future studies is the DTCI scale itself: although we can find some GDE-based questionnaires in the literature
(Hatakka, 1998; Molina et al., 2013), no specific survey tools based on the GDE framework and directed at driving instructors
were available at the moment of setting this study in motion. Of course, a longer questionnaire could offer a more precise,
exhaustive picture of the knowledge and skills taught to the driver students; however, the DTCI scale provides not only a
quick scan tool with which to analyze how the driver training curriculum matches the GDE framework but also, more impor-
tantly, the basis for suggesting how the driver training can be improved from the perspective of a theoretical model that
emphasizes the role of the personal characteristics and motivations involved in driving behavior as well as the training of
risk-awareness and realistic self-evaluation skills. Of course, an additional in-depth analysis would be necessary when more
detailed information is requested or the focus of interest is on a specific area of the GDE matrix.

One threat to the internal validity of our study stems from the fact that all the variables of interest were measured by
means of the same survey. It is well known in literature that this practice can result in method factors that elicit irrelevant
systematic variance (Podsakoff, MacKenzie, Lee, & Podsakoff, 2003). Thus, effects of method factors on the covariation
between item measures could have influenced the results of the EFA solution as well as the analysis of the relationship
between the DTCI scores and the variables concerning instructors’ opinion about their own training as instructors. Although
common method variance has an inflationary effect on the observed relationships, some authors have reported that this
effect is almost completely offset by the attenuating effect of measurement error (Lance, Dawson, Birkelbach, & Hoffman,
2010); however, it would be desirable in future studies to consider some of the procedural and statistical remedies which
have been proposed to control this method bias (for a review, see Podsakoff, MacKenzie, & Podsakoff, 2012). Finally, the need
to cross-validate our EFA results with other data sets in order to check the suitability of the obtained factor solution must be
emphasized; on the other hand, future studies should consider, first, the application of confirmatory factor analysis after the
factor structure of the DTCI scale has been explored and refined through EFA and, second, the application of statistical meth-
ods that take into account the categorical/ordinal nature of the dimensions of the GDE framework (e.g. latent class analysis).

Appendix A. DTCI scale

The following questions are aimed at obtaining your point of view on to what extent a number of Goals for Driver
Education are achieved during the training of the students trying to obtain a type-B driving license in the driving schools.
Please, express your answer in a 0–10 response scale, where 0 means ‘‘Not achieved at all’’, and 10 means ‘‘Fully achieved’’.
[Show card]

1. To control and handle the vehicle (e.g., knowledge of the car controls; achieving the correct execution of different
maneuvers; use of rear-view mirrors; controlling its position and direction). [a-1]

2. To understand and manage different traffic situations (e.g., identifying the specific problems present in each situation;
identifying traffic signs and rules; adequately adjusting speed and safety margins to traffic circumstances). [a-2]

3. To analyze the influence of some personal decisions when driving (e.g., time planning, route planning; the reasons for
habitual car use; with whom we drive; when we drive). [a-3]
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4. To recognize how some personal conditions affect driving behavior (e.g., driver’s lifestyle; self-control skills; driver’s
personal values). [a-4]

5. To be aware of risk factors related to a poor automation of basic driving skills (e.g., to drive in an inappropriate gear;
lack of coordination with the accelerator and the clutch when changing gear). [b-1]

6. To identify risk factors associated with different traffic situations (e.g., bad visibility; presence of vulnerable users on
the road-elderly people, cyclists-; other drivers’ unforeseen behavior). [b-2]

7. To be aware of some risk factors related to decisions taken when driving (e.g., to drive when impossible to keep to
schedule; driving when fatigued; driving in rush hours; driving with children as passengers). [b-3]

8. To know how some personal traits may become risk factors when driving (e.g., to be prone to taking risks in daily life;
risk-acceptance and sensation-seeking traits; tendency to comply with social pressure; to be prone to getting angry).
[b-4]

9. To become aware of his/her strengths and weaknesses concerning issues related to the vehicle control and handling.
[c-1]

10. To become aware of his/her strengths and weaknesses concerning the knowledge and skills required to drive in traffic
situations. [c-2]

11. To become aware of his/her strengths and weaknesses concerning decisions related to planning the route or the con-
text of driving (e.g., when to drive, with whom, how). [c-3]

12. To become aware of his or her strengths and weaknesses recognizing how his or her personal characteristics and way
of life affect his or her own driving style (e.g., awareness of self-control capacities; awareness of own proneness to risk,
and safety attitudes). [c-4]

Note: the letters and numbers between brackets at the end of the items provide information about the correspondence
between the items and the cells defined by the GDE framework. This information was not included in the questionnaire
as there was no reference in the survey to the GDE framework.
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