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Abstract 
 

 

Rule-following us a variable that has been related to other factors relevant to the study of driver aggression. 
This study aims to create and validate an inventory that is able to evaluate said variable in the city of 
Cuernavaca, Morelos (Mexico). Using a two-phase methodology, this study produces a 10-item Likert scale 
that satisfies optimal levels of adjustment, which implies that it is valid for use in said city. These two phases 
satisfy requirements for content validation and construct validation. The Rule-Following Inventory will be of 
use for research in Traffic Psychology, allowing future research to be carried out.  
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Introduction 
 

According to Hinojosa-Reyes, Jiménez-Sánchez, Hernández-Hernández, & Campos-Alanís (2012), Mexico 
has one of the highest mortality rates derived from traffic accidents in the world. Traffic accidents are the main cause 
of death among people between the ages of 15 and 29, around two million teenagers suffer injuries because of 
accidents of this nature; the annual rate is 20,000 deceases and 700,000 individuals that require hospital care, as well as 
40,000 individuals whose injuries resulted in a permanent handicap (Cervantes-Trejo, 2009). The city of Cuernavaca is 
a very particular setting. It is Morelos’s state capital, has 338,650 inhabitants, and an average of 3.6 inhabitants per 
household, which results in around 90,000 families (INEGI, 2010). Demographic growth in Cuernavaca has seen very 
dramatic modifications in the last 20 years or so (INEGI, 2012), due to people migrating from rural areas to more 
urban settings, which has caused population density to sky-rocket (COESPO, 2010). Additionally, during the year 
2013, 416 homicides and 115 kidnappings were registered in this area (Peña-González y Ramírez-Pérez, 2015).  

 

Rules are the parameters through which individuals learn to differentiate acceptable behavior from that which 
is not acceptable. Rule-Following is the tendency an individual has to maintain behavior within the restrictions 
established by them (Dorantes-Argandar, 2016). In Traffic, rules regulate behavior that is carried out in order to 
operate a motor vehicle, and that which is carried out to interact with other vehicles and drivers in the real world. 
Whatever the factors that guide and motivate behavior, these are based in the belief that each individual’s behavior my 
produce the desired effects; otherwise there is little motivation in carrying out actions, which in turn results in a low 
probability of success if difficulties appear (Bandura & Locke, 2003). This suggests a strong implication of personality 
variables, such as self-esteem and rule-following during real-time behavior. Therefore, those that behave in such a 
manner that results in others suffering are different than those that only make mistakes or that are only incapable of 
carrying out a task, such as driving an automobile (Hennesy y Wiesenthal, 2002). Additionally, those individuals that 
are more inclined to not follow the rules have a higher tendency to accept benefits that result of others being harmed, 
but also have lower levels of anger and are more likely to endorse aggressive behavior (Bailey, Lennon, & Watson, 
2016). Rule-following plays an important role in mental calculations that individuals make while handling the risk of 
having a traffic accident (Xu, Li, & Jiang, 2014).  
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Because Traffic Dynamics are based in principles of cooperation and social interaction, as well as prescriptive 
rules that underline courtesy, self-control, and respect for the rights of others, carrying out actions that are hostile in 
nature and that have sensation-seeking and/or the imposing of one’s will, must be positively associated to aggressive 
behavior (Harris et al., 2014).  

 

The tendency to not respect rules is acquired during development and is characterized by mischief, smoking, 
drinking, school issues and vandalism, and is accentuated during adulthood through social issues such as stalking, 
aggression, theft, rape and murder (Lan, Abdullah, & Roslan, 2010). The tendency to not follow rules is associated to 
delinquent and antisocial behavior (Mann et al., 2017; Vannucci, Nocentini, Chiorri, & Menesini, 2014). This study 
posits the idea of Rule-Following as a psychological construct that can be measured from a quantitative methodology. 
This is why its main goal is to develop a scale that is valid in content and construct (Cohen & Swerdlik, 2009)that 
evaluates this variable. Other studies in the same city have followed the procedure here presented (Dorantes-
Argandar, 2018; Dorantes-Argandar, Cerda-Macedo, Tortosa-Gil, & Ferrero Berlanga, 2015; Dorantes-Argandar & 
Ferrero-Berlanga, 2016;  Dorantes Argandar, Tortosa Gil, & Ferrero Berlanga, 2016). For this purpose, an inicial study 
will be carried out to determine which rules are the least followed in Traffic by drivers, and from these a scale will be 
constructed in order to generate statistical information that may allow the scale’s validation. This will allow 
determining which individuals follow the most rules. 
 

Method  
 

This research bares a quantitative, non-experimental, transversal, ex post facto design which is of an 
instrumental nature (Montero & León, 2007). This study presents only two of the 5 steps a thorough validation should 
endure (Cohen & Swerdlik, 2009), although the procedure here replicated has been reported to yield more than 
adequate levels of adjustment (Dorantes-Argandar, 2017, 2018b; Dorantes-Argandar et al., 2015; Dorantes-Argandar 
& Ferrero-Berlanga, 2016; Dorantes Argandar et al., 2016; Gabriel Dorantes Argandar et al., 2012).  
 

Procedure 
 

A data recollection effort was carried out in the city of Cuernavaca, through a research team that was 
generated for this purpose, in a 3 month period during the first half of 2019. The database that such effort yielded was 
processed through the SPSS v. 21 and AMOS Graphics v. 20. Participants were selected through a non-probabilistic 
effort by a team that was selected from Psychology students and supervised by the research team. Said students 
consulted with friends, class-mates, fellow workers, family members and other known individuals until a quota was 
reached.  
 

Participants – Phase 1 
 

102 individuals were approached (50% women, age mean = 29.6, std. dev. = 10.6) by the research team. A 
pen and paper format was provided, which sought 3 main answers to the question “Which are the traffic rules that are 
least respected?” Which provided the 20 most frequent responses. Said responses were in turn constituted into items 
that gave shape to a scale, which was then used to carry out Phase 2.  
 

Participants – Phase 2 
 

The sample comprised for Phase 2 was constituted by 1132 individuals, from which 722 were men (58.7%). 
The mean of age was 32.8 years old (std. dev. = 3.2). Most frequent occupations were student (27.9%), employee 
(11.6), and sales (4.5%). Inclusion criteria were restricted to living within the municipal limits of the city of 
Cuernavaca, and having a driver’s license. All the people that did not meet inclusion criteria were excluded from the 
study. 
 

Instrument 
 

The final instrument was presented in a pen and paper format, which included a 1-5 Likert scale constructed 
through phase 1. The exploratory factor analysis (EFA) carried out through the maximum likelihood extraction 
method yielded a 10 item scale, observing that each item had a communality that was superior to 0.4. This collection 
of items explained 69.64% of variance (KMO = 0.86, X² = 5929.59 gl = 36 p ≤ .001), where all items correlated 
amongst each other. No rotation was selected to this analysis in order to extract these factors according to their order 
of importance and not their degree of relationship (Hair, Anderson, Tatham, Black, & Cano, 1999). Factor loadings 
are presented in Table 1.  
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Table 1.Factor Loadings for the Rule Following in Traffic Inventory. 

 

 Factor   

  1 2 

Circular en sentido contrario. .908  

Conducir bajo los efectos del alcohol y/o las drogas. .888  

Realizar vueltas prohibidas. .875  

Estacionarse indebidamente u obstruyendo el paso. .846  

Utilizar el teléfono celular mientras conduce. .700  

Utilizar las direccionales para indicar que va a dar vuelta.  .748 

Respetar los semáforos en rojo.  .669 

Utilizar el cinturón de seguridad.  .657 

Respetar las vías peatonales.  .637 

Tener todos los documentos en regla (licencia, tarjeta de circulación, etc.)  .606 
 

This factorial structure was then analyzed through a confirmatory factorial analysis (CFA) carried out on the same 
sample. Said analysis is presented in Figure 1.  
 

Figure 1.Confirmatory Factorial Analysis for the Rule Following in Traffic Inventory. 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The CFA carried out reached minimum levels (X² = 152.37 gl = 26 p ≤ .001), and its levels of adjustment 
reached an optimum level (CFI = .98 TLI = .96 RMSEA = .01)(Escobedo-Portillo, Hernández-Gómez, Estebané-
Ortega, & Martínez-Moreno, 2016; Ruiz, Pardo, & Martín, 2010). This instrument also has a good level of internal 
consistency (α = .8), which altogether allows a confident use of the instrument in the city of Cuernavaca, Morelos 
(Mexico). The first factor, which was named “Operation Rules” yielded a α = .76, while the second factor was 
denominated “Circulation Rules” and yielded a α = .75). 
 

Discussion 
 

Valid instruments that are useful to evaluate psychological variables in complex phenomena is of vital 
importance to the generation of knowledge. Confidence and Adjustment levels allow stating that the scale here 
presented is valid for its use in the city of Cuernavaca, Morelos. The Rule Following in Traffic Inventory allows 
evaluating the relationship this variable has with others, especially with road aggressiveness (Bartels et al., 2003; Burt et 
al., 2015; Constantinou, Panayiotou, Konstantinou, Loutsiou-Ladd, & Kapardis, 2011; Dorantes-Argandar et al., 2015; 
Reef, Diamantopoulou, Van Meurs, Verhulst, & Van Der Ende, 2010), stress (Arnau-Sabatés, Sala-Roca, & Jariot-
Garcia, 2012; Cœugnet, Naveteur, Antoine, & Anceaux, 2013; Dorantes-Argandar, Rivera-Vázquez, & Cárdenas-
Espinoza, 2019; Dorantes-Argandar, Tortosa-Gil, & Ferrero-Berlanga, 2016), and self-esteem(Babakhani, 2011;  
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Villarreal-González, Sánchez-Sosa, Veiga, & Moral Arroyo, 2011), amogst many others. Many replication 
studies are expected to follow in Mexico and other countries (Bartels et al., 2003; Burt et al., 2015; Haavind, 2003; 
Maneiro, Gómez-Fraguela, Cutrín, & Romero, 2017; Reef et al., 2010). 
 

Limitations 
 

This study’s main limitation is that it is carried out in a single city. Although Cuernavaca is the capital of 
Morelos State, results cannot be generalized beyond its limits. Complimentary studies that provide solid information 
regarding this phenomenon in other cities  and other countries is warranted. Another limitation is that the 
methodology is circumscribed to only 2 of the five steps required in instrument validation (Cohen & Swerdlik, 2009), 
which requires further validation of the instrument. Another limitation is the sample acquiring method, which was not 
probabilistic in nature. Although sample size justifies not having a purely random procedure, it is true that all other 
procedures are secondary in nature. Future studies must seek more representative samples.  
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