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Effects of an educational intervention program based on the PRECEDE–PROCEED model 

for anger management and driving performance of urban taxi drivers: A comparison of 

traditional and online methods 

Abstract  

This quasi-experimental study implemented and compared the efficacy of an educational intervention 

based on the PRECEDE–PROCEED model to teach anger management and improve the driving 

performance of urban taxi drivers delivered using with same instructional materials either face-to-face 

(traditional) and online. Participants were 76 taxi drivers from two cities in Iran, randomly assigned to 

face-to-face or online delivery of the intervention. Data was collected using a survey which included 

demographic questions, Ecological and Educational Assessment Questionnaire (measuring knowledge, 

reinforcing factors, and enabling factors), Driver Attitude Questionnaire, Driver Behavior Questionnaire, 

and Driving Anger Scale at baseline, and two-months (follow-up 1) and four-months (follow-up 2) after 

the intervention. Additionally, participant’s driving performance was assessed using the Wiener Fahrprobe 

technique. Both intervention modes were effective in improving driving performance in follow-up 1. 

Knowledge, reinforcing factors and enabling factors were improved in both modes of intervention in 

follow-up 1, although scores had decayed by follow-up 2. Compared to baseline, face-to-face delivery of 

the intervention improved drivers' attitudes and self-reported driving behaviors, although there was a small 

decay at follow-up 2, whereas online delivery improved drivers' attitudes in follow-up 1 only. By follow-

up 2, the face-to-face group had reduced driving anger, but no change was observed in the online group. 

Altogether, retention of the educational intervention was greater in the face-to-face group than the online 

group. Reasons for this difference can be attributed to increased efficacy of face-to-face teaching that 

includes an opportunity to question the instructional content and get feedback. 
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1. Introduction 

Driver behavior is a very important factor in road safety and a vital variable in the prevention of road 

crashes (Moslem et al., 2020). Driving behavior refers to behaviors that the driver chooses as a model for 

their driving and include two categories of positive behaviors and negative or unsafe behaviors (Ulleberg 

& Rundmo, 2003). Positive behaviors include friendly behaviors toward other drivers and road users (Shen 

et al., 2018). Unsafe behaviors are often unlawful, as well as endangering themselves, their passengers, and 

other road users. Examples include not wearing a seat belt, crossing a red light (Mokarami et al., 2019; 

Parkinson, 2001), or using a cell phone while driving (Hassen et al., 2011). Various individual differences 

affect drivers' performance, with one of the undesirable being driving anger (McLinton & Dollard, 2010). 

Anger has several adverse effects on driving and is experienced more frequently while driving than during 

non-driving situations (Love et al., 2022; Qu et al., 2016; Stephens & Groeger, 2019). According to 

Spielberger, anger is an emotional state that varies in intensity from mild to intense anger and, like other 

emotions, it is accompanied by physiological and biological changes (Spielberger, 1988; Spielberger & 

Reheiser, 2010) Anger stimuli can be either external or internal (Spielberger & Reheiser, 2010). Anger is 

one of the most important factors in human error (Deffenbacher et al., 2001). 

Studies show that human error is involved in the majority of road crashes (e.g. Arvin et al., 2019; Hassen et 

al., 2011; Young & Salmon, 2012). Pertinent to this study, driving anger is positively associated with 

traffic violations in general and driving violations in particular, including violent and non-aggressive 

incidents (Deffenbacher et al., 2002). Drivers with a high level of anger are agitated 2.5 to 3 times more 

often than other drivers while driving, and when they are aroused, they experience more intense anger 

(Dahlen & Ragan, 2004). Thus, they are more likely to engage in aggressive behavior such as yelling at 

another driver and engaging in dangerous behaviors such as speeding and reckless driving. These drivers 

experience 3.5 to 4 times more aggression and engage in 1.5 to 2 times more risk behaviors. Similarly, 

angry drivers are also more likely to experience decreased vehicle control, driving violations, and minor 

(rather than severe) crashes (Dahlen & Ragan, 2004).  
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Behavioral self-reports by a driver, despite its many benefits such as practicality and ease of 

implementation, have limitations. They can be influenced by social desirability bias, and individuals are 

also known to be negligent and inaccurate in their judgments (Batool, 2012; Fernandes et al., 2006). Thus, 

observer measures of driving performance can complement the shortcomings of self-reports (Batool, 

2012). That is, objective measures of driving performance can provide additional information about a 

driver’s behavior (positive and negative) and are recommended to supplement self-reports to provide a 

more realistic picture of drivers' attitudes and behaviors (Batool, 2012). 

Educational intervention methods to change attitudes and behavior can be divided into two categories: 

traditional methods – such as face-to-face teaching, and supportive pamphlet distribution (Barbaz & 

Zareiyan, 2012), and e-learning (learning done by studying at home using computers and courses provided 

on the internet). The latter are online methods that use various media such as audio, videos, films, 

animations, etc., to meet the specific educational needs of a community, and take into account different 

learning styles (Lee & Owens, 2004). The widespread access and increasing use of mobile technologies 

has provided valuable opportunities for their application in the field of education (Beratarrechea et al., 

2014). Nevertheless, to achieve effective outcomes, regardless of delivery method, the education provided 

must be principally based on defined theories and models.  

Theories and models can provide a map of the educational process, provide the necessary guidelines for 

educational assessment and diagnosis, educational planning and design of interventions, and they facilitate 

evaluation (Mohammadi et al., 2018; Rastgarimehr et al., 2014). One of the most comprehensive planning 

models is the eight-phase PRECEDE-PROCEED Model developed by Green and Kreuter (2005). The 

educational and ecological diagnosis phase in this model involves determining predisposing factors 

(knowledge, beliefs, values, and attitudes), enabling factors (programs, services, availability, and 

accessibility of resources, or new skills), and reinforcing factors that provide a context for educational 

interventions to induce behavior change. The PRECEED-PROCEDE model provides a framework to help 

health planners and policymakers design effective health interventions based on evaluation and analysis of 

situations. This model has been used in different recent studies related to behavioral change to improve 
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exposure risks and work-related health problems (Barkhordarzadeh et al., 2022), to drowning prevention 

(Guevarra et al., 2021),  and to promote low back pain behaviors (Pourhaji et al., 2020).  

1.1. Traditional and online education 

Traditional education and learning systems are based on three main components: learners, educators, and 

educational content, and all of these components must be physically present in the learning place (Sarrab et 

al., 2014). There are significant benefits from direct interaction between learners and educators such as 

immediate discussion and feedback, but also traditional learning has drawbacks from its reliance on a 

particular venue at a given time, as it is mainly provided face-to-face (Sarrab et al., 2014). The extant 

literature includes several studies that have examined and confirmed the effectiveness of face-to-face 

educational methods for driver education (Bates et al., 2020; Cutello et al., 2020; de Craen et al., 2013; 

Senserrick & Haworth, 2005; Wang et al., 2020). The more recent introduction of e-learning and online 

education has made education and learning possible for individuals in any field, at any time, and in any 

place (Kuhn, 2019). For this mode of delivery, there is not the same amount of consideration of efficacy – 

particularly in terms of interventions to support safe driving. E-learning delivers educational materials 

electronically, via a computer, to remote learners. This has led to suggestions that it could be a good for on-

the-job workforce training (Zhang, et al., 2004). Moreover, advances in online learning have led to 

predictions that these methods will replace traditional face-to-face methods (Arbaugh & Duray, 2002; 

Kearns et al., 2004; Kuhn, 2019). With respect to driver education, (Covolo et al., 2017) found a moderate 

effectiveness of mobile applications in promoting driver health. There are challenges, however, in 

providing education online. These are related to matching the quality or clarity of instruction compared to 

traditional classroom learning. There are also questions related to online learning including the 

comparative cost of participation, the learners’ characteristics, the characteristics that govern instructional 

efficiency, and learners' performance (Kuhn, 2019). Nevertheless, using a mobile phone for learning is 

attractive to educators because of its low cost, size and very high capabilities, assuming easy wireless 

connectivity (Sarrab et al., 2014).  
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1.2. Interventions for the reduction of driving anger 

Angry drivers pay less direct attention to apparent dangers and have slow reactions to traffic hazards 

(Stephens et al., 2013). Behaviorally, angry drivers are more likely to take risks (Lu et al., 2013), are more 

likely to pass a yellow light (Abdu et al., 2012), and make a sudden change of direction (Jeon et al., 2011). 

From a cognitive perspective, angry drivers focus only on the central area of the visual field and ignore the 

peripheral information that is important for hazard detection, thereby reducing risk perception (Mesken et 

al., 2007).  

Various intervention studies have addressed driving anger management using different approaches. 

Deffenbacher et al. (2002) provided eight weekly small group sessions to support development of 

relaxation coping skills and cognitive restructuring of specific driving situations which, when compared to 

no-treatment controls after 4 weeks, reduced some, but not all of their self-report measures of driving 

anger. They concluded that the methodology should be improved in future studies, as well as a need to 

include long-term follow up evaluations to ascertain maintenance effect. A similar cognitive-behavioral 

approach was used in the intervention study of Galovski et al. (2003). In this case-control study 

participants included US drivers who had been arrested for driving violations associated with aggression. 

They received four weekly “treatments” which included relaxation exercises, as well as educational 

material and cognitive restructuring. The psychophysiological measures taken were significantly reduced 

immediately following the treatment, however there was no further follow-up. In summary, the 

intervention in both of these studies reduced trait anger, driving anger indicators, and the hostile and 

aggressive forms of expressing driving anger. They also increased adaptive/constructive methods of 

expressing driving anger, and the cognitive-relaxation intervention also reduced the frequency of high-risk 

behaviors. In another study, Feng et al. (2018) examined the effectiveness of a cognitive intervention and a 

forgiveness intervention to reduce anger and aggressive expression in two separate samples of 18 male bus 

drivers in China, compared to a control sample (also n=18), all with a record of traffic crashes or 

violations. Post-treatment both interventions were found to increased anger control ability and improved 

negative emotions. This study also included a two-month follow up evaluation. Maintenance of the lower 
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levels of anger and fewer negative cognitions was seen in the cognitive intervention group. A limitation of 

this study was the reliance on self-report measures and lack of any objective measure.   

Other relevant research includes that of S. Li et al. (2020) who examined the impact of a speech-based 

intervention with positive comments and showed that positive and negative feedback interventions can 

reduce perceived anger and workload and improve driving performance, and Shokohiyekta et al. (2015) 

who examined the effectiveness of psychosocial skills educational on driver's aggression and anger. Their 

results showed that the educational package was effective in reducing aggression, but it did not have a 

significant effect on reducing anger. Finally, a review of the effectiveness of interventions in reducing 

anger and aggression in angry drivers showed that the outcome literature on anger reduction is small, but 

there is empirical support for cognitive, sedative, and behavioral interventions and a combination of them 

(Deffenbacher, 2016). The authors highlighted the need for examining new interventions with correct 

theoretical rationale and empirical support in anger management. Accordingly, the present study employed 

the PRECEDE–PROCEED model to fill the gap in the literature on anger management and driving 

performance. 

1.3. Intervention studies on driving safety performance  

Safety performance refers to the set of actions and behaviors that individuals perform to maintain and 

improve the safety and health of themselves and others (Hon et al., 2014; Rajabi et al., 2020). Risky 

driving behaviors include willful violations, unintentional errors, advertent errors, deliberate mistakes, 

unintentional violations, and unintentional mistakes (Alavi et al., 2016). There are few intervention studies 

performed to improve driving safety behaviors, and many of these focus on the older driver. These include 

the research of Kosuge et al. (2021), who studied Japanese older drivers and reported the effectiveness of 

an educational intervention on the accuracy of self-awareness of driving performance and general driving 

performance.  

Several studies have tried to identify the factors that influence safe driving behavior in taxi drivers in cross-

sectional analyses (Hassen et al., 2011; Tahmasby et al., 2015). To date, the findings have not been 
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explored using a theoretical framework to develop interventions despite suggestions that theory based 

approaches can improve attitude and behavioral control in other professional drivers (Ashoogh et al., 

2013). Nævestad et al. (2018) conducted review of 20 studies that have performed interventions to improve 

safety culture in various modes of transport using professional drivers. They found that compared to air, 

rail and maritime sectors, safety management interventions for professional road drivers were limited (n = 

8) and had a focus on heavy goods vehicles and buses. The interventions ranged from group discussions to 

comprehensive company campaigns to improve road safety management to reduce driving accidents. 

Ultimately the authors concluded that informative group discussions with drivers were more viable for 

smaller companies, both because cost-effective and because it encourages ownership of driving safety 

problems. Critically, the content and the process of the interventions influenced the degree of success, 

although all those reviewed were effective on some level.  

Most recently, drawing upon evidence that distracted driving is a significant problem in young people,  

Berlin et al. (2021) examined the effect of a five-weekly 20-minute educational intervention on distracted 

driving knowledge, attitudes, and behaviors among college students aged 18-33 years. Their results 

confirmed the effect of classroom-based health education on improving distracted driving attitudes and 

behavior among the participants when assessed two-weeks after the intervention. 

1.4. Summary  

The literature provides confirmation that interventions to improving anger management and driving safety 

are feasible. There is a need to improve methods, including extending follow-up periods. Our review 

indicated that no study has addressed both variables of safe driving behavior and driver anger using the 

robust PRECEDE-PROCEED model to measure safe driving behaviors in the form of self-reported and 

observed behaviors. The eight-phase PRECEDE-PROCEED model provides a useful framework for 

designing, implementing and evaluating educational interventions. It has been shown to work well in a 

variety of health promotion programs, and is readily adaptable, making it suitable for use in our study.   
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In addition, no study to date has compared the effectiveness of traditional and online educational 

intervention methods for reducing anger and improving driving performance. Given the high rate of 

driving crashes in the world, especially in Iran, and the high rate of violence committed by drivers, 

especially urban taxi drivers, conducting educational interventions for taxi drivers is essential. In this 

regard, the present study was conducted based on the comprehensive, participatory, and step-by-step 

phases of the PRECEDE–PROCEED model to compare the effect of two types of traditional and online 

educational interventions on anger management and driving performance of urban taxi drivers. It was 

anticipated that the educational intervention would successfully reduce driver anger and improve driving 

performance. The impact and sustainability of the two types of delivery (tradition and online) was explored 

at two follow-up points to provide evidence whether the mode of delivery of the intervention was relevant 

to the efficacy of the intervention.  

 

2. Method 

2.1. Research design and participants 

This quasi-experimental study was conducted in 2021. Participants were 76 taxi drivers, all male, from two 

cities in Iran (Dezful and Andimeshk). These two cities are located in the southwest of Iran, at a distance of 

3 km from each other. They were chosen because they have many cultural and socio-economic similarities, 

as well as a similar hot and dry climate. Inclusion criteria were: working as a registered taxi driver with an 

official driving license for at least one year; willingness to participate in the study; and having no severe 

mental illness. 640 taxi drivers met the inclusion criteria. The sample size was estimated as 34 persons per 

group using the following formula by taking the 95% test power, 95% confidence interval, and 10% 

dropout rate.  

𝑛 =  
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Where N is the number of members of the population, S is the standard deviation, and d is the error level.  

To select the participants, the number of members in the target population was divided by the required 

number of participants, and the distance between every two choices was specified. Then, using the random 

number table, the first participant was selected from the list of taxi drivers in each city. Other participants 

were selected by systematic random sampling until an adequate number of participants were included in 

the research sample for each city. After participant selection, participants of one city were allocated to the 

traditional (face-to-face) group, and the other to the online group, for delivery of the educational 

intervention. Whilst we could have further split the sample to have half participants in each city receiving 

each intervention mode, this approach minimized the possibility of the taxi drivers comparing the way they 

received their educational materials, and thus contamination. There was no reason to consider a significant 

difference in the conditions of the two cities as ultimately in the same area.  

Insert Figure 1 about here 

In the next step, the objectives of the study were explained to the participants. To comply with health 

protocols, a web-based questionnaire was developed and the access link distributed to all participants using 

an online group. The data were measured at three time points; before the intervention (baseline), two 

months after the intervention (follow-up 1), and four months after the intervention (follow-up 2) in both 

groups (see Figure 1). All participants gave written informed consent. Questionnaires were filled out and 

submitted anonymously.  

2.2. Procedure 

This study used a procedure based on the eight-phase PRECEDE-PROCEED model (see Figure 2) to 

develop an educational intervention, to implement it using two modes of delivery, and to evaluate the 

efficacy of the intervention according to the two modes of delivery.  

Insert Figure 2 about here 
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In the first phase, a social assessment was performed by reviewing the literature, searching databases, 

holding face-to-face interviews with 18 taxi drivers and also observing their driving behaviors. This 

provided information supporting the identification of the most important factors affecting the performance 

of urban taxi drivers in the two cities.  

In the second phase, epidemiological assessment, the factors affecting driving behavior that were identified 

in the social assessment phase were separated into two categories of behavioral factors and non-behavioral 

(environmental) factors by a panel of experts. These factors were also ranked based on the criteria of 

importance and priority variability.  

In the third phase, educational and ecological diagnosis, factors affecting driving behavior were identified 

and classified into three categories: predisposing factors, enabling factors, and reinforcing factors. 

Predisposing factors included variables that precede behavior change and motivate behavior (such as 

knowledge, beliefs, attitudes, values, and perceptions). Enabling factors were considered as preconditions 

for behavioral or environmental change that would allow an environmental motivation or policy to be 

realized (such as access to resources, availability, rules, regulations, and skills). Reinforcing factors were 

defined as a set of influences and circumstances that lead to behavior tracking and which provide ongoing 

reward for maintaining a behavior (such as family, peers, teachers, employers, health personnel, 

community leaders, and decision-makers). In this study, based on the problems identified in the previous 

phases, the predisposing factors included knowledge and attitude, enabling factors, and reinforcing factors.  

In the fourth phase, political and managerial recognition, consultation meetings, and group discussions 

were held with the officials of the taxi management organization to allocate privileges to those taxi drivers 

without any reported violations or fines. Meetings were also held with the officials of the traffic 

department of both cities to hold periodic courses and to assign points and incentives to safe and non-

infringing drivers. The taxi management organizations of both cities were also recommended to launch a 

text message system to encourage passengers to rate their drivers and to incentivize drivers to behave 

safely by providing rewards for high-rating drivers. 
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In the fifth phase, the developmental information from the previous four phases was collated into the 

educational intervention program for anger management and safe driving performance, and then 

implemented. That is, the pre-test data were analyzed and provided the required information regarding 

identifying weaknesses in the predisposing, enabling and reinforcing factors. This, together with the social 

assessment provided a focus for educational intervention. Then, instructional materials were prepared by 

reviewing various databases, including books, journals, and online resources. The required materials were 

simplified according to the participants’ literacy level.  

Participants engaged with the educational intervention in one of two ways. Half of the sample (n=38) were 

the traditional groups and received face-to-face teaching, using supported by an educational booklet, and 

the other half were the online group (n=38) were presented with the same teaching materials using a 

mobile app.  

The traditional intervention was delivered in subgroups of two or three participants due to social distancing 

conditions associated the COVID-19 pandemic. Each of the seven weekly sessions was designed to 

provide about one hour of face-to-face teaching, but they often lasted up to 1.5 hours to accommodate 

participant’s questions and answers. For the online intervention group the educational materials were 

presented in the app for one week, then renewed each week until the seven sessions had been given, to 

mirror the approach of the delivery of materials to the traditional intervention group. 

Table 1 describes the content of the educational sessions. 

Insert Table 1 about here 

In the sixth phase, a process evaluation was performed including filling out the questionnaires (described in 

the next section), the absence/presence at the educational sessions, sending text messages to the 

participants to study educational materials, and analyzing preliminary results. Accordingly, a process 

evaluation was performed to ensure that the intervention program was implemented according to the 

protocol. The intervention program was evaluated through a panel discussion and some changes were made 

to improve the program.  
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In the seventh phase, an impact evaluation was carried out to assess the immediate effects of the 

intervention program two months after the intervention by comparing the scores of the studied variables 

obtained before the intervention with those taken two months later (i.e. follow-up 1).  

In the eighth phase, an outcome evaluation was carried out to assess the medium-term effects of the 

intervention program on the study variables four months after the intervention. The evaluation was 

performed by comparing the scores of the studied variables obtained before the intervention and four 

months after the intervention (i.e. follow-up 2). 

2.3. Instruments  

2.3.1 Demographic Information Questionnaire  

A researcher-made questionnaire was used to assess the participants’ demographic characteristics including 

age, sex, marital status, education, number of years of driving, smoking, drug use, and eyesight. 

2.3.2. Ecological and Educational Assessment Questionnaire  

This researcher-made questionnaire was developed following the educational and ecological evaluation 

phase of the PRECEDE–PROCEED model. It consisted of three scales: (1) Knowledge (ten items) 

included items about drivers’ knowledge of the traffic rules, traffic signs, the rights of drivers and 

pedestrians, and the anger skills in driving; (2) Enabling Factors (ten items) included items about drivers' 

access to organizational resources and traffic guidance experts, counselors and health care staff for anger 

control and financial ability to perform periodical examinations and personal check-ups; (3) Reinforcing 

Factors (eight items) included items about incentives from the organization, colleagues, family and 

relatives about safe driving, internal incentives such as the feeling of pride from the praise of passengers 

for safe driving and the pleasant feeling of being able to control anger.  The Knowledge scale items had a 

multiple-choice format each with four-options of which only one was correct. Each correct answer was 

scored 1 and wrong answers were scored 0. Thus, the maximum score was 10 and the minimum score was 

0. The Enabling Factors items were scored on a 5-point Likert frequency scale 

(always/often/sometimes/rarely/never), with a score range of 10 to 50. Reinforcing Factors items were 



13 
 

scored on a 5-point Likert frequency scale. The minimum and maximum scores were 8 and 40, 

respectively.  

The psychometric properties of this questionnaire were confirmed in this study. The face validity of the 

items was checked and confirmed. A panel of experts consisting of 10 health promotion, safety, and 

ergonomic professors and five traffic experts reviewed the questionnaires. The content validity index (CVI) 

and content validity ratio (CVR) scores for the educational diagnosis questionnaire were .87 and .88, 

respectively. The questionnaire had good internal consistency and its Cronbach's alpha coefficient was .79. 

2.3.3. Driving Attitude Questionnaire (DAQ) 

This questionnaire was developed by (Batool, 2012). It contains 58 items each scored on a 5-point Likert 

agreement scale, with a score range of 58 to 290, where a high score indicates a better attitude to 

responsible driving. The questionnaire measures speed, compliance with fastening one’s seat belt, lane 

changes, crossing a red light, one-way driving, driving very close to other cars, driving after drinking 

alcohol, driving after consuming drugs, overtaking behavior, distracted driving, driving with the right 

vehicle, compliance with driving regulations and rules, aggressive driving, driving self-assessment, other 

basic driving rules, driving environment, and social norms. The DAQ translated into Persian based on the 

cross-cultural adaptation guidelines for instrument translation proposed by Beaton et al. (2000). The CVI 

and CVR scores for the questionnaire were .81 and .76, respectively. The DAQ had good internal 

consistency and its Cronbach's alpha coefficient was .75. 

2.3.4. Driving Behavior Questionnaire (DBQ) 

The DBQ was designed by Lawton et al. (1997), and revised by (Batool, 2012). This questionnaire 

evaluates self-reported driving behavior, focusing on aggressive violations and highway code violations. A 

higher score in the questionnaire indicated a better driving behavior. The DBQ contains 29 items scored on 

a 6-point scale (0 = never, 1 = rarely, 2 = occasionally, 3 = often, 4 = most often, and 5 = almost always). 

The DBQ translated into Persian based on the cross-cultural adaptation guidelines for instrument 
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translation proposed by Beaton et al. (2000).  CVI and CVR scores were .80 and .79, respectively. The 

questionnaire had good internal consistency and its Cronbach's alpha coefficient was .71. 

2.3.5. Wiener Fahrprobe (WF) 

The WF technique – also known as the Vienna driving test – is an in-vehicle observation method 

developed by Risser (1985) to study the actual performance of drivers in different driving conditions. In 

this study, two observers arranged for a taxi ride as if normal passengers. The WF tool was accessed using 

a mobile phone, and the online activity by the ‘passengers’ could have been any texting activity typical of 

taxi passengers. This method reduced the potential for a socially desirable driving performance contrary to 

the participant’s normal driving behavior. One passenger used a coding tool to measure ‘standardized 

observations’, and the other made notes of any ‘unpredictable events’ during the journey: errors, 

interactions, and traffic conflicts. Standardized observations refer to normal behaviors while driving, which 

can be established as appropriate or not. These include driving speed, overtaking and changing lanes, lane 

choice and behavior at traffic lights. Errors are events that indicate a violation of the law and/or a risk. The 

process of interactions/communication means intentional neglect of the rules. Traffic conflicts are 

situations in which at least two road users are on the collision route and can only be prevented by an 

unavoidable action taken by at least one of them (Batool, 2012). Lower WF scores represent a better 

driving performance. The WF translated into Persian based on the cross-cultural adaptation guidelines for 

instrument translation proposed by Beaton et al. (2000). Inter-rater reliability index based on the opinions 

of two raters was used to assess WF reliability. Both raters analyzed a situation based on the WF items.  

The intra-class correlation coefficient (ICC) between raters was .76, indicating a satisfactory consistency 

(Ebadi et al., 2017). The CVI and CVR scores for the WF were .85 and .82, respectively.  

2.3.6. Driving Anger Scale, Short Form (DAS) 

The Driving Anger Scale is a 14-item tool used to assess driving anger (Kazemeini et al., 2013). 

Respondents were asked to imagine the incidents described and grade the anger level that each situation 

would induce. The DAS uses a 5-point scale (not at all, a little, some, much, and very much). The DAS 
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short form yields a single score of driving anger. A lower score in the scale indicated a better driving anger 

management. The DAS translated into Persian based on the cross-cultural adaptation guidelines for 

instrument translation proposed by Beaton et al. (2000). The CVI and CVR scores for the scale were .91 

and .89, respectively. The scale had good internal consistency and its Cronbach's alpha coefficient was .88. 

2.4. Data analysis  

The collected data were analyzed using descriptive statistics (mean, standard deviation, and frequency). In 

the three evaluation phases, first histograms and Kolmogorov-Smirnov tests were used to check the 

normality of the data distribution and data skewness. The dependent variables were all normally 

distributed. Thus, ANOVA, independent samples t-tests, chi-square, paired samples t-tests, and one-way 

repeated measures ANOVA were used to compare the changes in the evaluated data in the three different 

periods. In the one-way repeated measures ANOVA, the sphericity of the covariance matrix was checked 

based on the Mauchly test, and if this assumption was not met, the Greenhouse Geisser test result was used 

to correct for the violation. Partial eta squared values were used to evaluate the effectiveness of the 

intervention. All analytical procedures were performed using SPSS software (version 24) (SPSS Inc., 

Chicago, IL, USA). A p-value ≤ .05 represented statistical significance. 

 

3. Results 

The mean age of the participants in the traditional educational group and the online educational group was 

35.8 (SD = 6.4) years and 34.0 (SD = 7.1) years, respectively, and there was no statistically significant 

intergroup difference (t = 1.16, p = .249). Mean driving years were 9.5 (SD = 4.5) and 10.8 (SD = 6.9), 

respectively, and again there was no statistically significant difference between the two groups (t = -0.925; 

p = .249). The other demographic data of the participants are shown in Table 2. 

Insert Tables 2 and 3 about here 
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Mean scores for all the research variables at baseline, follow-up 1, and follow-up 2 for the participants in 

both groups are presented in Table 3. There was a significant difference between the two intervention 

groups in terms of knowledge score at baseline (p = .017), however, not at follow-up 1 (p = .916) or 

follow-up 2 (p = .698). The rate of change in the mean knowledge score at follow-up 1 and follow-up 2 

compared to the baseline in the traditional educational group increased by 4.13 and 4.05 points, 

respectively, showing a statistically significant increase at both time points (p < .001). Regarding the online 

educational group, the rate of change in the mean knowledge score at follow-up 1 and follow-up 2 

increased by 3.39 (p < .001) and 3.27 (p < .001), respectively, compared to baseline. This was also a 

significant increase in knowledge. The results of a repeated measures ANOVA confirmed a significant 

difference in the mean scores of knowledge at baseline, follow-up 1, and follow-up 2 in both intervention 

groups (p < .001). 

The scores of enabling factors at baseline showed a significant difference between the two intervention 

groups (p < .01). However, the advantage for the online group in this respect was no longer observed by 

follow-up 1 (p = .430) or follow-up 2 (p = .161). The mean difference in enabling factors scores in the 

traditional intervention group increased by 7.84 and 5.21 for follow-up 1 and follow-up 2, respectively, 

compared to baseline, and these differences were both statistically significant (p < .001). Compared to the 

baseline, the mean difference in the scores of the enabling factors in the online intervention group also 

increased by 4.14 in follow-up 1 (p < .001) and by 2.11 in follow-up 2 (p < .001), also showing statistically 

significant increases. The repeated measures ANOVA showed that there was a significant difference in 

both intervention groups in the mean scores of enabling factors at baseline, follow up 1, and follow up 2 (p 

< .001). 

Analysis of the scores of reinforcement factors showed a significant difference between the two 

intervention groups in the baseline (p = .002), and also at follow-up 1 (p < .001), and follow-up 2 (p < 

.001). Compared to baseline, the mean scores of reinforcement factors in the traditional intervention group 

increased by 6.39 and 4.21 in follow-up 1 (p < .001) and follow-up 2 (p < .001), respectively. Similarly, 

compared to baseline, the mean scores of reinforcement factors in the online intervention group increased 
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by 7.37 and 3.34 in follow-up 1 (p < .001) and follow-up 2 (p < .001), respectively. A repeated measures 

ANOVA showed significant differences in both intervention groups in the mean scores of reinforcement 

factors at baseline, follow-up 1, and follow-up 2 (p < .001). 

A comparison of the attitude scores showed a significantly higher score indicating better driving attitude in 

the online intervention group than the traditional intervention group at baseline (p < .01). However, there 

was no significant intergroup difference at follow-up 1 (p = .430) or follow-up 2 (p = .161). The mean 

driving attitude score in the traditional intervention group was significantly increased by 30.0 and 11.95 in 

follow-up 1 (p < .001) and follow-up 2 (p < .001), respectively, compared to baseline. However, although 

the mean scores of the driving attitudes in the online intervention group were significantly increased by 

22.71 in follow-up 1 (p < .001), this improvement was not maintained in follow-up 2 assessment (p < 

.082). The mean driving attitude score was then only increased by 1.13 compared to baseline, which was 

not significant different. The repeated measures ANOVA showed significant differences in both 

intervention groups in the mean scores of driving attitudes in the baseline, follow-up 1, and follow-up 2 (p 

< .018). 

A comparison of the mean scores for self-reported driving behavior in the two groups is shown in Figure 3. 

There was no significant difference between the two intervention groups at baseline (p = .228), however, 

there were significant differences at follow-up 1 (p < .001) and follow-up 2 (p < .001). The mean scores of 

self-reported driving behavior in the traditional intervention group increased by 39.84 (p < .001) in follow-

up 1 and by 28.31 (p < .001) in follow-up 2 compared to the baseline scores. The mean scores of the self-

reported driving behavior in the online intervention group were significantly increased by 21.94 in follow-

up 1 (p < .001), but this improvement was not sustained and scores were reduced by 2.85 compared to 

baseline in follow-up 2. The repeated measures ANOVA showed significant differences in both 

intervention groups in the mean scores of the self-reported driving behavior in the baseline, follow-up 1, 

and follow-up 2 (p < .001). 

Insert Figures 3 and 4 about here 
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A comparison of the mean scores of driving anger in the two groups is shown in Figure 4. There was no 

difference between the two intervention groups in the baseline (p = .228) or at follow-up 1 (p = .477). 

However, there was a significant difference between the two intervention groups in follow-up 2 (p < .001). 

Compared to the baseline, the mean scores of driving anger in the traditional intervention group decreased 

by 13.73 in follow-up 1 (p < .001) and 12.65 in follow-up 2 (p < .001). The mean scores of driving anger in 

the online intervention group decreased by 14.65 in follow-up 1, showing a significant difference 

compared to the baseline (p < .001), however, the improvement was not sustained. Although the mean was 

decreased by 3.6 in follow-up 2 compared to the baseline, this difference was not significant (p = .083). 

The repeated measures ANOVA showed significant differences in both intervention groups in the mean 

scores of driving anger in the baseline, follow-up 1, and follow-up 2 (p < .001). 

Insert Figure 5 about here 

A comparison of the mean scores of driving performance in the two groups is shown in Figure 5. There 

was no significant difference in terms of mean score of driving performance between the two intervention 

groups at baseline (p = .228) or follow-up 1 (p = .477). Driving performance significantly improved in the 

traditional intervention group, as shown by a decrease in the mean score by 5.00 in the follow-up 1 

compared to baseline (p < .001). Similarly, the mean score of driving performance in the online 

intervention group decreased by 5.36 in follow-up 1 compared to baseline scores (p < .001). 

 

4. Discussion  

This study investigated the effectiveness of educational interventions developed based on the PRECEDE–

PROCEED model on anger management and driving performance of urban taxi drivers when delivered 

using traditional face-to-face teaching and using an online app. Safe driving behaviors were assessed in the 

form of self-reported and observed behaviors to compare the effectiveness of traditional and online 

educational intervention methods in reducing anger and improving taxi drivers' driving performance. The 

results indicated that the intervention improved knowledge, enabling factors, and reinforcing factors in 
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both traditional and online groups that was sustained, accepting a small decay at follow-up 2 in the scores 

of these variables. In addition, the traditional intervention improved drivers' attitudes and self-reported 

driving behaviors. However, the teaching may not have been sustained so well, as scores had decayed in 

follow-up 2 but nevertheless remained significantly improved compared to baseline. In contrast, in the 

online intervention group, the improvement in drivers’ attitudes and self-reported driving behavior seen in 

follow-up 1 was not seen the follow-up 2. Indeed, at the outcome evaluation there was no difference to 

baseline level for these two variables for those who received the intervention online. Similar changes were 

observed in driving anger, and traditional educational interventions reduced driving anger behavior and this 

was sustained, but the reduction observed for the participants in the online educational group at follow-up 

1 had disappeared by follow-up 2. We also found both traditional and online education interventions were 

effective in improving driving performance in follow-up 1. Unfortunately, COVID-19 restrictions 

prevented driving performance being observed using the Wiener Fahrprobe in follow-up 2.   

Knowledge of appropriate driving behavior was an important variable to assess in the present study of an 

educational intervention. The results showed that after the intervention, drivers' knowledge in the 

traditional intervention group was increased compared to baseline, in line with the findings of other studies 

using traditional educational interventions (Berlin et al., 2021; Hill et al., 2020; Jones et al., 2012; Lanning 

et al., 2018). The mean knowledge score was also improved for the participants in the online intervention 

group. This was expected following the literature. For instance, a study by Jones et al. (2012) showed that 

self-study using films significantly improved drivers' knowledge. Similarly, three other online studies have 

reported findings in line with those of the present study (Q. Li et al., 2020; Li et al., 2014; Whatnall et al., 

2019). Nevertheless, the intergroup comparisons indicated that increase in knowledge was superior in 

participants in the traditional intervention, compared to the online group, which supports the assertion of 

Sekhavat et al. (2021) that driving education with a trainer present was more effective than online 

instruction. As the two modes of delivery provided the same education the difference can be attributed to 

factors such as the motivating presence of the instructor at the educational site that one has tried to attend; 

the effect of body language and non-verbal communication only provided in traditional education; 
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information and emotions that are important for the subject can be transferred more effectively face-to-

face, and the participants could ask and answer questions. Moreover, in this study, the educational sessions 

were held with the presence of a very small number of study participants due to the COVID-19 outbreak 

and the application of social restrictions. It is likely that the small number of participants was a part of the 

advantage of face-to-face educational intervention because the participants were more active in the course, 

more focused on the content and materials, and had more opportunities to ask and answer questions. Thus, 

it can be argued that these small groups with three main characteristics (namely active participation, 

purposeful activity, and effective face-to-face communication) were able to effectively learn the intended 

concepts and share information (Dent & Ramani, 2017). On the other hand, we suggest that learners’ 

communication and discussion with peers and their teachers could contribute to improving group 

dynamism, which would help to improve group learning. 

The results of the present study showed that the mean score of enabling factors increased significantly in 

both intervention groups in follow-up 1 compared to baseline. Solhi et al. (2020) suggested that 

educational intervention improves enabling factors in lifestyle among college students. These findings 

indicated that the provision of educational content in both traditional and online learning modules had a 

positive effect, confirming the effectiveness of the interventions. Enabling factors such as access to 

educational resources and skills are a prerequisite for changing attitudes and behaviors. Improving these 

factors as a component of the intervention contributed to enhancing the drivers’ attitudes and behaviors. 

The data also showed that in both intervention groups, there was decay in mean scores of enabling factors 

at follow-up 2 although the observed decrease was still significantly better than the baseline position. This 

decay may indicate a relatively low retention effect of the educational intervention in the long run and the 

need for regular revision, as well as providing facilities and resources for people to access them. Providing 

suitable environmental factors such as safe roads and the presence of comfortable vehicles with effective 

heating and cooling systems and proper organizational policies to provide more people with the necessary 

resources, such as the constant availability of traffic experts to answer questions related to driving behavior 
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and performance or having a source for behavioral and expert counseling to control anger, can be examples 

of enabling factors available to drivers. 

In this study, the mean score of reinforcement factors in the traditional intervention group in both follow-

up evaluations was increased compared to baseline. This is in line with previous research which has 

indicated that face-to-face educational interventions can improve the reinforcing factors ((Deng & Hu, 

2013; Solhi et al., 2016). A new finding is that similar changes were observed in the online educational 

intervention group. The findings of the present study indicate that providing educational content through 

either traditional or online methods can be effective in improving reinforcing factors to support driving 

anger management. Furthermore, the overall effectiveness of the three forms of intervention in the 

ecological and educational evaluation phase of the PRECEDE–PROCEED model were confirmed.  

In this study, the traditional educational groups comprised a very small number of the participants due to 

the COVID-19 pandemic. This supported a high level of participatory interactions between the people in 

the groups and facilitated the exchange of information among the group members which in turn, played a 

reinforcing role in group discussions to induce behavioral change. Nevertheless, the online intervention 

was interesting for the drivers and the use of videos and online learning acted as an effective incentive for 

the participants to use information. In addition, constant access to the instructions enabled the participants 

to use the instructions and materials any time they wished. It should be noted that discussions about 

educational intervention at the taxi drivers' gathering station were also important in reinforcing the learning 

outcomes in both groups.  

The results of this study also showed that the mean score of driving attitude in the traditional intervention 

group in the two follow-up evaluations was higher than the corresponding values of driving attitude at the 

baseline. Previous studies (Berlin et al., 2021; Casutt et al., 2014; Deng & Hu, 2013; Solhi et al., 2016) 

have similarly shown that face-to-face educational intervention improves driver's attitudes. Driving attitude 

scores in the online intervention group also increased significantly in follow-up 1 compared to baseline, 

however, unlike the traditional educational group, no difference was found in driving attitude was seen at 

follow-up 2. That is, the educational interventions in both groups enhanced driver’s attitude in follow-up 1 
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compared to baseline, however, the retention effect of the educational program on driving attitudes was 

small, and a significant improvement compared to baseline only seen in follow-up 2 in the traditional 

educational group. The decay in the driving attitude score can be attributed to the nature of this variable, 

the duration of the intervention, the learning environment, and learners. Attitude is a prerequisite for 

behavior change and because it is rooted in beliefs and values, it will be much more difficult to change and 

maintain it, and maintaining change requires strong reinforcing factors in the long run. Thus, the 

participatory nature of educational sessions in the traditional intervention group, the instructor's presence, 

close face-to-face communication, question and answer discussions, and informal discussions in the taxi 

drivers' gathering stations is likely to have contributed to improving the retention effects of instructions 

provided in the traditional intervention group. In the online education group, a lack of close and face-to-

face human interactions and exchange of emotions, together with no opportunity to challenge the 

discussions could be reasons for the substantial decay in participants’ scores in follow-up 2.  

 Regarding self-reported driving behavior, for the traditional group this was significantly better in follow-

up 1 than baseline. However, there was a decay in the mean score at follow-up 2, although still a 

significant improvement compared to baseline, indicating retention of the intervention, and that face-to-

face educational intervention improves people's behaviors. These results are consistent with the 

observations made in others study (Berlin et al., 2021; Taubman–Ben-Ari et al., 2017). On the other hand, 

while self-report driving behavior in the online group increased significantly in the follow-up 1 evaluation 

compared to baseline, there was no change in follow-up 2 scores compared to the pre-intervention scores. 

This indicates that the effect of online educational intervention in follow-up 1 was not retained in the long 

run. These results were in line with the findings of some similar study where self-guided driving 

interventions do not have longevity (Jones et al., 2012; Khandelwal & Upadhyay, 2021; Siero et al., 1989). 

The same declining trend was also observed for driving attitudes. Accordingly, it can be argued that lack of 

close and face-to-face human interactions and lack of exchange of emotions, and the failure to take part in 

discussions about the materials were the main reasons for the sharp decrease in the participants’ scores in 

follow-up 2 compared to the baseline in the online intervention group. Besides, the outcome of these 
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effects on attitudes as prerequisites for behavioral change reduced the mean scores of self-reported driving 

behaviors in the online educational group.  

The present study found that driving anger scores in the traditional intervention group in follow-up 1 were 

significantly lower than before the intervention. A comparison of mean driving anger score in follow-up 2 

with follow-up 1 indicated a slight decay and thus high retention of the educational intervention. Similarly, 

Haustein et al. (2021) showed that a traditional educational intervention can reduce road anger in drivers. 

Other studies also confirm the results of the present study (Feng et al., 2018; Kazemeini et al., 2013; S. Li 

et al., 2020). Regarding the online intervention group, although the mean score of driving anger in follow-

up 1 was lower than at baseline, four months after the educational intervention, there was no reduction in 

driving anger and the obtained scores were close to the baseline scores. As stated earlier, the lack of face-

to-face communication, and emotions expressed in the teacher's tone and behavior, a lack of non-verbal 

communication and body language, a lack of immediate feedback from other learners, and a lack of 

opportunity to challenge the instructional content in online educational served to reduce the retention 

effects of online educational compared to traditional face-to-face learning (Dent & Ramani, 2017; Gunn et 

al., 2007).  

Regarding actual driving performance, in the traditional intervention group this was significantly improved 

in follow-up 1 compared to baseline, and the results were consistent with the self-report driving 

performance data. However, due to the COVID-19 pandemic conditions and time and operational 

constraints, evaluation was not performed in follow-up 2. Evaluating and comparing self-reported and 

observed driving behaviors can provide a more realistic picture of drivers' attitudes and behaviors (Batool, 

2012). This robust methodology was used in the present study. Consistent with these results, Feng et al. 

(2018) showed that traditional educational improves drivers' performance, and a similar conclusion have 

also been as drawn in other studies (Casutt et al., 2014; Kosuge et al., 2021; Lavallière et al., 2012). The 

results of the present study also suggested that the mean score of driving performance in the online 

intervention group in follow-up 1 increased significantly compared to baseline. Sekhavat et al. (2021) 

showed that driving behavior education with the presence of an online teacher can improve the learning 
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outcomes and performance of learners. Niu et al. (2017) also reported similar results. Driving performance 

can be considered a reliable outcome reflecting the data on previous variables. Improving self-report 

behavior can sometimes be attributed to social desirability bias, but performance is assessed by impartial 

evaluation and is independent of self-report behavior bias. Performance is the actual behavior of 

individuals, which, in a chain process, first enhances the knowledge of individuals and then has the 

potential to improve their attitude and behavior. Changes in people's behavior can be seen in their observed 

performance. The results of this study indicated that although there is need for more comprehensive studies 

to cover the shortcomings of this study, the educational intervention improved the performance of the 

target groups, and there is much scope for practitioners to support professional drivers such as urban taxi 

drivers in anger management and safe driving.  

4.1. Limitations 

This study has some limitations. First, COVID-19 pandemic conditions and time and operational 

constraints, meant that driving performance was only investigated in follow-up 1. A second limitation was 

that all participants were male. To generalize to all nations, a future study should include female taxi 

drivers to ensure there is no sex difference. In Iran, along with several other countries, professional driving 

is seen as a masculine job and in line with social and cultural mores, women do not enter this profession 

and thus were not included in our recruitment. Similarly, this study was conducted only in two southern 

cities of Iran, so generalizing the results of the study to diverse cultural environments should be done with 

caution. We acknowledge the use of self-report tools may be associated with some bias. To mitigate for 

this participants were provided with full account of the study in advance. We also note that evaluation of 

long-term results in the PRECEDE–PROCEED model is based on indicators of health status and quality of 

life such as mortality rate, disease rate, and disability rate in the target population. However, due to the 

relatively short duration of this study, such long-term effects of the educational intervention could not be 

investigated. On the other hand, even in the limited follow-up times used in this study, the changes in 

enabling factors were not positive or stable enough, which indicates the need to design longer 

interventions, as well as the availability of facilities and resources for access in future studies. During this 
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study, and the current situation, obtaining strong incentives from organizations to persuade and encourage 

people and provide available resources was difficult and we also acknowledge that this is a limitation.  

 

5. Conclusion 

The present study investigated the effectiveness of traditional and online educational interventions on 

anger management and driving performance of urban taxi drivers based on the PRECEDE–PROCEED 

model. The results indicated that both traditional and online education interventions were effective in 

improving knowledge, enabling factors, reinforcing factors, and driving performance. In the traditional 

intervention group, relative stability was observed in driving anger and self-reported driving behavior, and 

relatively less in attitude. In the online educational group these variables were not stable. In general, the 

retention effects of instructions were greater in the traditional educational group than the online educational 

group. The reason for this difference can be attributed to factors such as lack of face-to-face 

communication, lack of emotions expressed in the teacher's tone and behavior, lack of non-verbal 

communication and body language, lack of immediate feedback from learners, and lack of opportunity to 

challenge the instructional content, affecting the retention of online group educational. Improving 

knowledge is a prerequisite for changing attitudes, and consequently changing behavior and performance. 

Furthermore, changing attitudes is a long and difficult process as attitudes are rooted in people's beliefs and 

values. For this reason, the stability of educational and improving the stability of attitude can bring better 

behavior and performance in people and these results are likely to be more stable in the long run. 

Following the findings of the present study, it is suggested future studies be performed at a time other than 

during the COVID-19 pandemic and participatory education be used in traditional educational sessions. 

Besides, in online education, software and interactive capabilities of online media should be used and 

efforts should be made to provide a space for the exchange of emotions and interactive communication to 

improve the effect of educational programs. Accordingly, future studies can be performed in longer 

timeframes to explore the retention effects of educational intervention programs.  
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Figure 1  

CONSORT diagram of the operational process of experiment 
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Seven training sessions delivered face-to-face 

(each 1- 1.5 hours; one in each of 7 weeks) 
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Figure 2  

The PRECEDE-PROCEED model (adapted from Green and Kreuter (2005, p. 10 ( 
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Table 1 

Content of the educational sessions  

 

Session  Focus  Duration  Content  Goals  Domains  

1 Effective 

communication  

1-1.5 hours  Effective 

communication 

and how to 

establish it  

Expressing the 

components of 

effective 

interpersonal 

communication  

Predisposing, 

enabling, and 

reinforcing 

factors  

2 Anger management  1-1.5 hours  The concept of 

anger and the 

factors inducing it 

Introducing the 

concept of anger 

and anger 

management  

Predisposing 

factors  

3 1-1.5 hours  Anger assessment 

skills and selection 

of anger control 

strategies 

Specifying the 

level of anger on 

a spectrum  

Anger 

management and 

control 

techniques  

Predisposing, 

enabling, 

reinforcing 

factors, and 

behavior 

attitudes  

4 Aggressive driving  1-1.5 hours  Aggressive driving 

and strategies to 

prevent it 

Introducing 

aggressive 

driving and 

impulsive 

factors during 

driving  

Predisposing, 

enabling, 

reinforcing 

factors, and 

behavior 

attitudes  

5 Stress management  1-1.5 hours  Problem-solving 

methods, 

educational in 

breathing skills, 

relaxation, and 

visualization 

Problem-solving 

skills and 

positivism  

Relaxation and 

breathing skills, 

bud lip 

breathing 

techniques  

Attitudes and 

behavior  

6 Driving behaviors  1-1.5 hours  Risky behaviors 

and their causes, 

safe driving 

behaviors 

Introducing 

risky behaviors 

during driving, 

safe driving, and 

driving 

regulations  

Predisposing, 

enabling, 

reinforcing 

factors, and 

behavior 

attitudes  

7 Overview  1-1.5 hours  A review of the 

instructions 

provided in the 

previous sessions  
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Table 2  

Baseline characteristics of traditional (n = 38) and online intervention (n = 38) groups 

 Traditional Online  

Variables Frequency Percent Frequency Percent p* 

Marital status Single 8 21.1 8 21.1 .842 

Married 28 73.7 30 78.9 

Others 2 5.2 31 81.6 

Educational 

level 

Illiteracy 3 7.9 8 21.1 .268 

Elementary  7 18.4 20 52.6 

Under diploma 13 34.3 10 26.3 

Academic 

education 

15 39.5 2 5.3 

Smoking Yes 9 23.7 25 65.8 .329 

No 29 76.3 6 15.8 

Drug abuse Yes 3 7.9 32 84.2 .588 

No 35 92.1 6 15.8 

Poor Eyesight  Yes 9 23.7 33 86.8 .237 

No 29 76.3 37 97.4 
*Chi-square or Fisher's Exact 

Tests                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
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Table 3  

The mean scores of the research variables in the baseline, follow-up 1, and follow-up 2 

Variables Time of 

intervention 

Intervention 

group 

Mean SD F t p Mean 

Difference 

Knowledge Baseline Traditional 4.50 1.39 1.51 2.43 .017 .71 

Online 5.21 1.14 

Follow-up 1 Traditional 8.63  1.34 12.5 .106 .916 .02 

Online 8.60 .71 

Follow-up 2 Traditional 8.55 1.38 5.05 .389 .698 .10 

Online 8.48 .921 

Enable factors Baseline Traditional 21.18 5.94 .21 3.21 .002 4.39 

Online 25.57 5.96 

Follow-up 1 Traditional 29.02 4.02 .22 .79 .430 .68 

Online 29.71 3.47 

Follow-up 2 Traditional 26.39 3.20 3.60 1.41 .161 1.28 

Online 27.68 4.60 

Reinforcement 

factors 

Baseline Traditional 28.47 8.14 .87 3.28 .002 6.21 

Online 34.68 8.33 

Follow-up 1 Traditional 34.86 5.06 .09 6.58 < .001 7.18 

Online 42.05 4.42 

Follow-up 2 Traditional 32.68 3.98 11.19 4.06 < .001 5.34 

Online 38.02 7.06 

Attitude Baseline Traditional 185.97 12.58 39.20 .443 .659 2.34 

Online 201.31 30.07 

Follow-up 1 Traditional 215.97 16.58 4.11 3.68 < .001 18.05 

Online 224.02 25.24 

Follow-up 2 Traditional 197.92 19.57 .853 1.05 .293 5.26 

Online 200.18 23.57 

Behavior Baseline Traditional 33.21 12.91 .084 1.21 .228 3.50 

Online 36.71 12.17 

Follow-up 1 Traditional 73.05 9.24 2.81 5.52 < .001 14.39 

Online 58.65 13.14 
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Follow-up 2 Traditional 61.52 21.11 14.62 6.98 < .001 27.65 

Online 33.86 12.25 

Anger Baseline Traditional 40.65 6.26 1.96 1.07 .288 1.473 

Online 42.32 5.71 

Follow-up 1 Traditional 26.92 8.16 1.74 .71 .477 1.23 

Online 27.67 6.85 

Follow-up 2 Traditional 28.00 8.79 .04 5.16 < .001 10.60 

Online 38.72 9.09 

Performance Baseline Traditional 27.71 9.09 1.63 3.27 .002 4.15 

Online 31.86 6.05 

Follow-up 1 Traditional 22.71 5.90 .080 2.58 .012 3.78 

Online 26.50 6.85 

Independent samples t-test  
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Figure 3  

Comparison of mean score changes in self-reporting behavior between traditional and online intervention 

groups 
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Figure 4  

Comparison of anger changes between traditional and online intervention groups 
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Figure 5  

Comparison of mean performance changes between traditional and online intervention groups 
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