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 This study examines the impact of the application of intelligent transportation systems 

such as global positioning systems (GPS), ticket card, short message system (SMS 

center), and waiting station road bus on the performance of Qazvin transportation 

system. In this regard, data collection was performed by questionnaire distribution in 
both public and organizational levels. The questionnaire was organized after much 

library studies and according to points of view of experts and managers. Inventory 

items of the questionnaire were designed to cover all aspects of the research model and 
questions covered all the specifications. The first questionnaire containing 21 questions 

and a sample size of 400 persons was calculated using the formula and with a 5% error 

level. For the second questionnaire containing 44 questions, the executives and experts 
attended the Qazvin bus were studied. The questionnaire data analysis, descriptive 

statistics and inferential statistics including frequency tables and bar graphs of 

Friedman test was used to test a sample of the T distribution. Based on the results 
obtained from the intelligent transportation systems on organizational performance and 

the level of bus passengers and staff satisfaction Qazvin has significant influence. In 
addition, it takes advantage of the intelligent transportation system but there were 

significant effects on the efficiency and effectiveness of the organization. 
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INTRODUCTION 

 

 One of the problems of the today’s human is the overpopulation and the inability of urban infrastructures in 

responding to their requirements. One of the important infrastructures that is influenced is the transportation 

infrastructure. On the other hand, nowadays the increase of transportation facilities through the conventional 

methods cannot be considered as an appropriate solution due to the need for major investment and a long time 

for implementation. Therefore, in recent years, tendency for exploitation of modern technologies, optimum use 

of available resources, the initiation and the use of urban traffic management techniques in many countries, has 

been considered as the best solutions to the traffic managers metropolises. One of the newest and most effective 

traffic management solutions stemming from the information technology is the idea of using intelligent 

transportation systems (ITS), which can provide new horizons in order to reach dynamic and smooth mobility in 

communication and giving information and better services to citizens in order to reach e-government. Regarding 

the increasing development of cities and urban services, the importance of the citizens’ welfare is of more 

attention. This study aims to consider the performance of bus organization after installing intelligent systems 

(global positioning system (GPS), ticket card, short message service (SMS center), and passengers’ waiting 

station), and offer effective solutions for the future bus organization of Qazvin and Suburbs. 

 

Hypotheses of the research: 

The following hypotheses are proposed in this research: 

- Application of the intelligent transportation system has a significant effect on performance of Qazvin Bus 

Organization’s. 

- Application of the intelligent transportation system has a significant effect on passengers’ satisfaction level. 

- Application of the intelligent transportation system has a significant effect on employee satisfaction level. 
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- Application of the intelligent transportation system has a significant effect on effectiveness of Bus 

Organization. 

In this research the statistical population includes: 

1- Different educational levels in Qazvin Bus Organization which are classified into two levels namely, 

managers and experts. 

2- Passengers of Qazvin urban transportation system who use intelligent transportation system. 

 The statistical population of Qazvin urban population who use urban transportation services such as bus is 

presented by sampling and statistical questionnaire. 

 

Review to literature of the subject: 

 De Croo and Manfred’s survey [10]: This research concerns the study of intelligent transportation systems 

and offering consultations for European policy makers to encourage and develop intelligent transportation 

systems and immunization of roads. The results showed that safety problems of the roads can be easily solved 

by using intelligent transportation systems and making relationships between these systems and road users 

(principally drivers). This system can solve problems like illegal speed and also individual problems such as call 

for help in emergency situations. 

 Kanchi et al research [12]: In this research, the advantages expected from different combinations of 

intelligent transportation and applied programs of the system, such as highway, patrol service and measuring 

inclined surface are studied. This study represents analyses of the results of simulation of a network by a 

microscopic traffic simulator. The findings suggest that the new intelligent technologies give more benefits 

compared by other technologies. 

 Hofmeister and Kadner’s investigation [11]: This research has mentioned the measurement and assessing 

effects of intelligent transportation systems’ functionality in transportation chain, because the importance of 

transportation in world trading has been increased dramatically than before. The results of the study show that 

intelligent transportation systems are still newfangled phenomena in transportation industry and there is no 

common perception among researchers about it. 

 Habibi Nokhandan and Karami [3]: In this study, titled “the optimal location of the road meteorology 

sensors in intelligent transportation system” considering the everyday increase of population and the position of 

urban and sub-urban traffic and also considering the increasing growth of road accidents in Iran and the 

importance of in time notification to authorities of transportation and road users, specially drivers, studied the 

foundation of intelligent traffic system. According to the results, some points have been chosen to setup and run 

meteorology equipments along the studied routes. 

 Tabibi and Mousavi Eshkevari [5]: In the article entitled “the strategic planning of developing road 

transportation systems of Iran”, they studied the applications of intelligent transportation systems and then 

formulated strategies of developing intelligent transportation systems, using methodology for strategic planning 

and with a prior-devise perspective. According to the results, from the point of view of external factors, the 

country has a medial position in the development of the intelligent transportation system, and from the point of 

view of internal factors it has a weak position. 

 Abolhassanpour’s survey [1]: This investigation aims to offer a method to assess the efficiency of 

intelligent systems in smoothing the traffic of Isfahan. To this end, the delay time and length of the queue 

parameters have been used. In this research, the statistics have been collected in three zones of Isfahan namely, 

the core zone, second ring and third ring which three sample junctions were chosen in each zone. This statistic 

included the travelling time through the mentioned junction and the average delay time in each junction’s entry 

which was taken in two intelligent and non-intelligent states. The results indicated that by installation of 

intelligent systems, the mean delay time of each vehicle has reduced by 11.2% in first ring’s junctions, 27.7% in 

second ring’s junctions, and 29.7% in third ring’s junctions. The founding suggests that the advantages of this 

system are clearly obvious in compare to elder ones. 

 The survey of Sajadian and Sajadian [4]: Using an analytical-applied method, this research gives a 

conceptual architecture of management of quality of air system, based on air quality index using intelligent 

transportation systems and geographical information system. The results show that this system can be applied in 

determination of the share of each of air polluting activities, determination of the way of impact of factors such 

as meteorology parameters and population and urbanism topographic effects on pollution, determination of 

corrective actions, assessment of results and correcting methods and action according to assessments. 

 

Theoretical framework: 

 Investigations in this issue indicate samples paid attention similar to this subject the overall results of which 

have been satisfactory. In some cities in America, Europe and Japan application of intelligent systems such as 

GPS, ticket card, SMS center, and passengers’ waiting station are presented is launched. Iran has also started 

studies and investigations which have not performed comprehensively, due to the novelty and need to modern 
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technologies and advanced communicational infrastructures. In some of our cities this new technology is faced, 

and of course the goals of this project coincide to improvement of urban transportations. 

 

Conceptual model of the research: 

 The figure below shows the conceptual model of the investigation. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Practical results of the research: 

 The main purpose of this investigation is to analyze the collected data to determine experimentally the 

validity of our hypotheses.  

 

Validity and reliability of questionnaires: 

 For a more insurance, it is rational to determine the validity and reliability of the questionnaires: 

A) Validity: The validity of a test is usually determined by experts of the subject. In this step, in the 

questionnaire design, the view of experts, consultations with professors, and also the points of view of experts in 

the business field are applied. 

B) Reliability: In this work, Cronbach's alpha approach is used to determine the reliability of the test. For this 

end, a questionnaire was initially distributed among 30 people randomly, and then the Cronbach's alpha was 

obtained using statistical software SPSS16 which illustrates the questionnaire reliability. The results are 

represented in Table (1). 

 
Table 1: Cronbach's alpha for the variables. 

Case Processing Summary 

  N % 

Cases Valid 41 100.0 

Excludeda 0 .0 

Total 41 100.0 

a. Listwise deletion based on all variables in the procedure. 

Reliability Statistics 

Cronbach's Alpha N of Items 

0/812 44 

Case Processing Summary 

  N % 

Cases Valid 400 100.0 

Excludeda 0 .0 

Total 400 100.0 

a. Listwise deletion based on all variables in the procedure. 

Reliability Statistics 

Cronbach's Alpha N of Items 

0/802 21 

Intelligent Transportation including:   
GPS - ticket card - SMS center and 

passenger waiting station 

Performance:  

accuracy, speed, better space, 

more comfort and security. 

Satisfaction:  
passenger satisfaction  
employee satisfaction 

Performance:  

doing the right things 

Effectiveness:  

value of the goals achieved 

doing the tasks rightly 
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 Cronbach's alpha test results show that the value of alpha has the vary appropriate reliability for the 

research. 

 

Descriptive analysis of the managers and experts: 

Sex of respondents: 

 In table (2), the distribution of respondents by sex is observed. 92.7 percent (38 people) of the respondents 

are male, and 7.3% of respondents (3 people) are female. 

 
Table 2: Sex distribution. 

  Frequency Percent Valid Percent Cumulative Percent 

Valid Female 3 7.3 7.3 7.3 

Male 38 92.7 92.7 100.0 

Total 41 100.0 100.0  

 

Marital Status: 

 Table 3 indicates the distribution of respondents according to their marital status. Of the 41 respondents, 

90.2% (37 persons) were married and 9.8% (4 persons) are single. 

 
Table 3: Marital status. 

  Frequency Percent Valid Percent Cumulative Percent 

Valid Single 4 9.8 9.8 9.8 

Married 37 90.2 90.2 100.0 

Total 41 100.0 100.0  

 

Age of respondents: 

 In Table (4) it is shown the distribution of respondents according to the age group. 12.2% (5 persons) of the 

41 respondents are in the 20-30-years age group, and 63.4% (26 people) are in the 30-40 age group. Also, 22% 

(9 persons) of respondents were in the age group of 40-50, and 2.4% (1 person) were in the age group above 50 

years. 

 
Table 4: Age of the respondents. 

  Frequency Percent Valid Percent Cumulative Percent 

Valid 20-30 5 12.2 12.2 12.2 

30-40 26 63.4 63.4 75.6 

40-50 9 22.0 22.0 97.6 

up50 1 2.4 2.4 100.0 

Total 41 100.0 100.0  

 

Education of the respondents: 

 Distribution of the respondents according to their education level is represented in Table (5). 39% of 

respondents were high school graduates, 4.9% of respondents (2 persons) had diploma degree, and 51.2 percent 

(21 people) hold a bachelor degree, and 4.9% (2 persons) have a MS degree. 
 
Table 5: Respondents' level of education. 

  Frequency Percent Valid Percent Cumulative Percent 

Valid High school 16 39.0 39.0 39.0 

Diploma 2 4.9 4.9 43.9 

BS 21 51.2 51.2 95.1 

MS 2 4.9 4.9 100.0 

Total 41 100.0 100.0  

 

Work experience of respondents: 

 In Table (6), the distribution of respondents according to years of service is seen. 9.8% (4 persons) of the 

respondents have 1-5 years of work experience, 34.1 percent (14 people) have worked for 6-10 years, 29.3% (12 

people) have 11-15 years of servicing, 14.6% (6 persons) have 16-20 years of experience, and work experience 

of 2/12% (5 persons) is more than 20 years. 
 

Table 6: Years of service of respondents. 

  Frequency Percent Valid Percent Cumulative Percent 

Valid 1-5 4 9.8 9.8 9.8 

6-10 14 34.1 34.1 43.9 

11-15 12 29.3 29.3 73.2 

16-20 6 14.6 14.6 87.8 

up 20 5 12.2 12.2 100.0 

Total 41 100.0 100.0  
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The kind of respondents’ services: 

 Table (7) shows the type of respondents’ services. 31.7% (13 persons) have been the official respondents, 

14.6 percent (22 people) are contractual, and 53.7% (6 people) are compact employees. 

 
Table 7: Kind of services for respondents. 

  Frequency Percent Valid Percent Cumulative Percent 

Valid Official 13 31.7 31.7 31.7 

Contractual 22 14.6 14.6 46.3 

Compact 6 53.7 53.7 100.0 

Total 41 100.0 100.0  

 

Descriptive Analysis of the Level of Travelers: 

Sex of respondents: 

 Table (8) gives the distribution of respondents by sex. 38.5 percent (154 cases) of the respondents are 

women and 61.5% of respondents (246 people) are male. 

 
Table 8: Distribution of gender. 

  Frequency Percent Valid Percent Cumulative Percent 

Valid, Female 154 38.5 38.5 38.5 

Male 246 61.5 61.5 100.0 

Total 400 100.0 100.0  

 

Marital Status: 

 Table (9) represents the distribution of respondents according to their marital status. Of the 400 

respondents, 57.8 percent (231 cases) were married and 42.2/42 percent (169 people) were single. 
 
Table 9: Marital status. 

  Frequency Percent Valid Percent Cumulative Percent 

Valid Single 169 42.2 42.2 42.2 

Married 231 57.8 57.8 100.0 

Total 400 100.0 100.0  

 

Age of respondents: 

 Distribution of respondents according to their age group can be viewed in Table 10. Among 400 

respondents, 22.8 percent (91 persons) are in the 15-25 age group, 33.8 percent (135 cases) in the 25-35 age 

group, 20.2 percent (81 persons) of respondents aged 45 to 35 and 23.2 percent (93 cases) aged over 45 years. 

 
Table 10: Age of respondents. 

  Frequency Percent Valid Percent Cumulative Percent 

Valid 15-25 91 22.8 22.8 22.8 

25-35 135 33.8 33.8 56.5 

35-45 81 20.2 20.2 76.8 

Up45 93 23.2 23.2 100.0 

Total 400 100.0 100.0  

 

Education of respondents: 

 Table (11) represents the distribution of respondents according to education level. 25 percent of respondents 

are high school graduates, 20.8 percent (83 students) have diploma degree, 30.8 percent (123 students) have 

undergraduate degree, and 23.5 percent (94 persons) have MS degree. 

 
Table 11: Respondents’ level of education. 

  Frequency Percent Valid Percent Cumulative Percent 

Valid High school 100 25.0 25.0 25.0 

Diploma 83 20.8 20.8 45.8 

BS 123 30.8 30.8 76.5 

MS 94 23.5 23.5 100.0 

Total 400 100.0 100.0  

 

Examination of the Research Hypotheses: 

 First hypothesis: The use of the Intelligent Transportation Agency has a significant impact on the Qazvin 

bus organization functioning. This hypothesis can be written in the form of a statistical hypothesis as follows: 

H0: the use of intelligent transportation system does not have a significant influence on the performance of bus 

organization of Qazvin. 

H1: application of intelligent transportation system has a significant effect on the performance of bus 

organization of Qazvin. 
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The findings are represented in Table (12). 

 
Table 12: Test results for the first hypothesis. 

Results for T-test 

Variable Number Average T-value Degrees 

of 

Freedom 

sig. Average 

difference 
At the 95% level of 

certainty 
Lower 
border 

Upper 
border 

Performance 41 3.4744 4.669 40 .000 .4743 .2691 .6797 

 

 According to T-test, the level of significance is less than the level of error, and the value of the observed T 

statistic is equal to 4.669 which lie in the rejection region of the null hypothesis. This means that the viewed 

average is larger than the benchmark average (three). Therefore, with 95% level of confidence, one can tell that 

the use of intelligent transportation systems has a significant impact on performance of the bus organization of 

Qazvin. 

 Second hypothesis: The use of intelligent transportation system has a significant effect on passenger 

satisfaction. This assumption can be written in the form of statistical hypotheses as: 

H0: The use of intelligent transportation system has no significant effect on the level of passengers’ satisfaction. 

H1: The use of intelligent transportation system has a significant effect on the level of passengers’ satisfaction. 

The findings are given in Table (13). 

 
Table 13: Test results for the second hypothesis. 

Results for T-test 

Variable Num
ber 

Average T-value Degrees 
of 

Freedom 

sig. Average 
difference 

At the 95% level of 
certainty 

Lower 

border 

Upper border 

Passengers’ satisfaction 400 3.3494 11.867 399 .000 .34937 .2915 .4073 

 

 According to T-test, the level of significance is less than the error level, and the value of T-statistic is 

11.867 which is in the rejection interval for the null hypothesis. This suggests that the observed average is 

higher than the benchmark average (three). Thus with a 95% level of certainty one can claim that application of 

the intelligent transportation system has a significant effect on passenger satisfaction. 

 Third hypothesis: The use of intelligent transportation system has a significant impact on the level of 

employee satisfaction. This hypothesis can be represented in the form of statistical hypotheses as: 

H0: The use of intelligent transportation system has no significant impact on the level of employees’ 

satisfaction. 

H1: The use of intelligent transportation system has a significant effect on employees' level of satisfaction. 

The findings are reported in Table (14). 

 
Table 14: Test results for the third hypothesis. 

Results for T-test 

Variable Numb

er 
Average T-value Degrees 

of 
Freedom 

sig. Average 

difference 
At the 95% level of 

certainty 
Lower 
border 

Upper 
border 

Employees’ satisfaction 41 3.5629 5.824 40 .000 .5629 .3683 .7583 

 

 As it is seen from the T-test, the significance level is smaller than the error level, and the observed T value 

is 5.824 which are in the rejection region of the null hypothesis. This means that the observed average is bigger 

than the benchmark average (three). Therefore, with a 95% level of confidence it can be claimed that there is a 

significant relationship between the use of intelligent transportation systems and employee level of satisfaction.  

 Fourth hypothesis: Benefit from the intelligent transportation system has a significant impact on the 

efficiency of bus agencies. The hypothesis can be written in the form of statistical hypotheses as: 

H0: Taking advantage of the intelligent transportation system does not have a significant impact on the 

efficiency of bus agencies. 

H1: Taking advantage of the intelligent transportation system has a significant impact on the efficiency of bus 

agencies. 

The results are abbreviated in Table (15). 

 According to T test of the table, the significance level is lower than the error level, and the observed T-

statistic is equal to 3.524 which are in the rejection region of the null hypothesis. So, the observed average is 

greater than the benchmark average (three), and with a 95% level of confidence, application of intelligent 

transportation system has a significant impact on the efficiency of bus agencies. 
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Table 15: Test results for the fourth hypothesis. 

Results for T-test 

Variable Numb
er 

Average T-value Degrees 
of 

Freedom 

sig. Average 
difference 

At the 95% level of 
certainty 

Lower 

border 
Upper 

border 
Efficiency 41 3.3395 3.524 40 .001 .33951 .1448 .5342 

 

 Fifth hypothesis: Benefit from intelligent transportation system has a significant impact on the effectiveness 

of the bus agency. This hypothesis can be rewritten in the form of statistical hypotheses as follows: 

H0: Taking advantage of the intelligent transportation system has no significant impact on the effectiveness of 

the bus agency. 

H1: Taking advantage of the intelligent transportation system has a significant impact on the effectiveness of the 

bus agency. 

Findings are given in Table (16). 

 
Table 16: Test results for the fifth hypothesis. 

Results for T-test 

Variable Numb
er 

Average T-value Degrees 
of 

Freedom 

sig. Average 
difference 

At the 95% level of 
certainty 

Lower 

border 
Upper 

border 
Effectiveness 41 3.3261 2.704 40 .010 .32610 .0824 .5698 

 

 As it is mentioned in the table, according to T examination, the significance level is less than error level, 

and the observed T-statistic is 2.704 which are in the rejection interval for the null hypothesis. Thus, the 

observed average is larger than the benchmark average (three). So, with 95% level of confidence, one can tell 

that the use of intelligent transportation system has a significant influence on the effectiveness of the bus 

agency. 

 

Friedman test: 

 The Friedman test is used in this research for prioritization. It is employed to examine the identical 

priorities of the variables.  

H0: Priorities of all the variables are equal 

H1: At least two priorities are different 

Table (17) demonstrates the number of samples, the Chi-square statistic, and degrees of freedom. 
 
Table 17: Friedman Test. 

Test Statisticsa 

N 41 

Chi-Square 2.371 

Df 4 

Asymp. Sig. .008 

a. Friedman Test 

 

 Because of the test significance level of less than 5%, the null hypothesis is rejected and the ranks are 

significantly different. The smaller average of the ranks, the more important the variable. Parameters of the 

research are regulated in Table (18) based on their importance. 
 

Table 18: Average Rank of the variables. 

Average of the ranks Variable 
2.73 1- Efficiency 
2.88 2- Effectiveness 
3.09 3- Passengers’ satisfaction 
3.12 4- Employees’ satisfaction 
3.18 5- Performance 

 

 As can be seen in Table (19), the performance is of the highest rank, while performance has the least effect 

in the view of the respondents. 

 

VII. Conclusion: 

 Results obtained in the present study confirm the findings of De Croo and Manfred [10], and their 

theoretical and experimental results are in line with the experimental findings of this research. On the other 

hand, the findings are in overall consistent with the findings by Kanchi and colleagues [12], Tabibi and Mousavi 

Eshkevary [5] and Kin-Bansgard. In a same line, the research by Hofmeister and Kadner [11] about the 
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measurement and evaluation method for the performance impact of intelligent transportation systems in the 

transport chain is mentionable. They claim the importance of transport in global trade has increased markedly 

than before. In the paper, after a review of the literature on characteristics of transportation industry, technology 

and measurement of its performance are used as bases for empirical studies. 
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