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ABSTRACT 

 

 This paper is a qualitative study aiming at analyzing the quality of technical examination certificate at headquarters and the influence 

of vehicles’ safety on driving accidents. Data gathering happened through questionnaires completed by traffic police experts and visiting 

six headquarters for light and heavy vehicles’ technical examination in Mashhad at two formal and informal stages. The results show that 

on average 52% and at its best 67% of standards are taken into consideration at these headquarters. In inferential statistics, there are two 

tests to employ: non-parametric – Wilcoxon and T-Test for seven hypotheses depending on the type of the data. In general, it turned out 

from the test of the hypotheses that relevant possibility value for all seven hypotheses is lower than the test’s significant level, so null 

hypothesis was rejected and all the study hypotheses were confirmed at 95% significant level. Therefore, we can conclude from the 

hypotheses’ test that the quality of technical examination certificate affects the number, type and the way of accidents significantly. 

According to the experts, the vehicles holding technical examination tag and proper tire tread are less prone to car accidents. Safety and 

sensitivity of the braking system, steering system and safety of power transmission system would reduce car accidents noticeably. 

Ultimately, lighting system failure would significantly increase car accidents’ probability. In order to analyze the significance of variables 

from the experts’ standpoint and the existence of any difference, we employed one-way variance analysis. And Tukey test was used to 

detect peer groups. The results suggest that six independent variables do not bear equal importance from the viewpoint of experts. Lighting 

system test is far more important than other factors. (However, in the examination headquarters of the study, especially those of the light 

vehicles, the examination happened with minimum care and this test administered only on 15% of the vehicles.) Then, variables of tire 

tread and breaking system are of more importance in a group. The breaking system, steering system and power transmission system are 

classified in another group. And finally technical examination tag bears the least significance in comparison with other factors of the last 

group. 
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INTRODUCTION 

 

 Technical defects in cars are associated with a 

small, but statistically significant increase in accident 

rate [1]. Estimates of their causal role in traffic 

crashes range widely from as low as 3% [2] to 27% 

[3] in a developing country. 

 The proportion of crashes in which vehicle 

defects play any role is also not easy to estimate, and 

will be underestimated by a significant degree in 

official crash statistics, as police attending a crash 

normally do not have the time, training, or 

motivation to examine a vehicle thoroughly [4]. Even 

using in-depth crash investigation, assessing the 

importance of defects is not straightforward. In a 

notional case–control study in which the cases are 

crash-involved vehicles and the controls are non-

crash-involved, the relevant exposures being 

evaluated (presence of mechanical defects) would 

necessarily be evaluated differently for cases and 

controls, invalidating aspects of the study 

 Alternatively, a prospective study using 

administrative data could be used to estimate whether 

inspections are associated with changes in accident 

rate, such as whether the crash rate after inspections 

differs from the crash rate before inspections, as 
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investigated by Christensen and Elvik [1]. Although 

this approach is intuitively attractive, there will be 

strong biases in studies of crash rates from databases 

such as used in New Zealand, in which only injury 

crashes (those from which at least one medically 

treated injury resulted) are recorded. This is because 

many vehicles will be written off in a crash and 

therefore will not undergo a subsequent inspection. 

Analysis of property damage only crashes, the types 

of crashes that would have dominated the crash data 

analyzed in the aforementioned study, may not be as 

affected by such a bias. 

 Rechnitzer et al. [4] reviewed studies evaluating 

periodic vehicle inspection schemes that were 

conducted before 1999. Of the ten studies reviewed, 

eight studies found that periodic inspections reduced 

crash rates and defects, one study found an increase, 

and one study found no difference. The fact that the 

vast majority of these studies were in the grey 

literature rather than in peer-reviewed journals may 

be symptomatic of the methodological difficulties in 

evaluating periodic inspection schemes.  

 A New Zealand case–control study [5] did find 

an association between decreased safety and the lack 

of a current warrant of fitness (indicating the vehicle 

had not been recently tested and found roadworthy). 

But the study has been criticized because of potential 

confounding attitudinal and behavioral factors that 

may lead to both lack of compliance with regulation 

and unsafe driving practices [6]. 

 Keall and Newstead [7] attempted to evaluate 

one aspect of the New Zealand warrant of fitness 

scheme: the effects of doubling the inspection 

frequency, from annual to biannual, when the vehicle 

reaches six years of age.  

 This paper was concluded that the 6-monthly 

inspections compared to annual inspections cannot 

be considered cost-effective. The benefits of the 

warrant of fitness scheme as a whole cannot be 

evaluated using the analysis approach used here, but 

they would need to be substantial – yielding at least a 

12% reduction in injury crashes for the scheme as a 

whole to be cost-effective. Such a high level of crash 

reduction is very unlikely. 

 On the other hand, since it is not long from when 

Technical Examination Headquarters (TEH) 

established in Iran, there is no comprehensive study 

on the quality of technical examination certificate in 

these centers and the former studies have largely 

been on air pollution aspect and less on traffic safety 

factor. So, this study, first attempts to deal with the 

quality of technical examination certificate in due 

headquarters and then examine its influence on car 

accidents. This paper is a qualitative study aiming at 

examining the quality of technical examination 

certificate in due headquarters. In so doing, we 

visited Mashhad technical headquarters formally and 

informally. In the form of clients and completed a 

checklist including the standards of article 3 from the 

executive regulations. The method of examination 

and vehicles’ technical examination certificate [8] 

were followed. Then, the qualitative data was 

changed into quantitative and subsequently tested. 

Data gathering occurred through evaluation of the 

effect of technical examination on car accidents 

using a written questionnaire of 25 questions for 

relevant experts (suburban traffic police 28, and 

urban traffic police 42) and visiting equipment 

including 4 centers for light and 2 centers for heavy 

and half-heavy vehicles at two stages: informal as 

clients and formal with license and prior 

appointment. 

 

2. Objective, Questions and Hypotheses: 

 This study aims at analyzing the existing failures 

on the track of technical examination certificate, 

vehicles’ safety on car accidents and the effect of 

technical examination on the vehicles’ safety. 

Minor objectives: they are achieved through realizing 

the results of questionnaire. 

Major questions: does the quality of technical 

examination certificate affect the driving accidents? 

Hypothesis 1: the quality of technical examination 

certificate affects the number, type and the way car 

accidents happen. This hypothesis is of two parts: 

1-1: the quality of technical examination certificate 

affects the number of crashes. 

1-2: the quality of technical examination certificate 

affects the type and the way crashes happen.  

Hypothesis 2: vehicles holding technical examination 

certificate face lower number of car accidents. 

Question 2: does the tire tread reduce driving 

accidents? 

Hypothesis 3: vehicles holding proper tire tread are 

less likely to face car crashes. 

Question 3: does breaking system efficiency reduce 

driving accidents? 

Hypothesis 4: vehicles holding sensitive and adjusted 

breaking system are less susceptible to crashes.  

Question 4: does lighting system malfunction affect 

traffic accidents? 

Hypothesis 5: vehicles holding malfunctioned 

lighting system face higher probability of traffic 

accidents. 

Question 5: does adjusted steer or front wheels 

reduce traffic accidents? 

Hypothesis 6: vehicles holding adjusted steering and 

front wheels’ system face lower number of traffic 

accidents. 
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Question 6: does the failure of power transmission 

system cause traffic accidents? 

Hypothesis 7: vehicles holding proper power 

transmission system are less susceptible to traffic 

accidents. 

 

3. Research Methodology: 

 This paper is a qualitative study aiming at 

analyzing the quality of technical transmission 

certificate in due headquarters. In so doing, having 

visited TEH of Mashhad and prepared a checklist 

affirmed by both the advisor and reader professors 

using two methods of formal (license) and informal 

(clients), the checklist was completed with respect to 

the defined standards and then the qualitative data 

was converted into quantitative type and 

subsequently tested. 

 Survey is the method employed in data 

gathering. In such studies, survey and opinion polls 

are used to pinpoint the facts. Survey tools are: 

questionnaire, observation of interview. In this study 

with the help of questionnaire, personal visiting and 

observation, and setting the inspection checklist, the 

quality of technical examination was dealt with. 

The statistical examination encompasses three 

groups: 

Group 1: four headquarters for light vehicles and two 

headquarters for heavy and semi-heavy vehicles in 

Mashhad. 

Group 2: questioning 28 traffic police officers and 42 

easy-paced traffic police in Mashhad. The relevant 

questionnaire is composed of 25 questions. 

Group 3: in and out of the city traffic accidents’ 

statistics in Mashhad in 2010 and analyzing 

accidents’ forms in order to evaluate the impact of 

technical examination traffic accidents. 

 

1.3 Research Variables: 

 Independent variables are: equipment of TEH, 

vehicles’  

Technical failures such as breaking system, steering 

system, suspension of front wheels’ system and 

lighting system. Dependent variables are: the quality 

of technical examination certificate and the rate of 

traffic accidents caused by technical failure. 

 

2.3 Data Analysis Method: 

 SPSS software was employed to analyze the 

data. Data analysis has dealt with the data by means 

of descriptive statistics_ using frequency tables and 

situational indexes_ and inferential statistics. In the 

later, since the data are ranking in hypothesis 1, 

nonparametric - Wilcoxon test was used. For the rest 

of the hypotheses, given the big volume the sample 

and quantitative variables, T-Test was administered. 

 To ensure the validity and reliability of the 

concepts and options of the questionnaire, with the 

help of advisor and reader. Professors and other 

specialized professors, face and content validities 

were approved. Then, as the primary form of the 

study, the questionnaires were completed and 

gathered after personal reference to easy-paced 

traffic police experts of Mashhad and subsequently 

approved by due professors. 

 To make sure of the reliability, SPSS was 

employed to calculate Cronbach’s alpha. The 

obtained alpha for the experts’ questionnaire is 0.75, 

which is quite an acceptable reliability.  

 

4. Data Analysis: 

4-1: Rate and Percentage of Quality and Work 

Performance in Mashhad THE: 

 Visiting 6 headquarters in Mashhad happened at 

two stages of formal and informal in which two 

parameters of quality rate and work performance 

percentage were analyzed as follows in due 

headquarters. 

 By quality, it tends to refer to precision rate, 

operators’ sensitivity and inspectors of each center. 

Each of the checklists in every center has 4 points. 

So, since there are 16 items in each checklist, the 

total point would be 64 meaning that 64 is the max 

point. Therefore, each center’s quality percentage is 

calculated through dividing the total point by 64. The 

results are in table 1. The results of the rate of work 

quality show that in TEH 52% of standards on 

average and 67% at its best are considered. 

 The percentage of work performance refers to 

the percentage of the vehicles referring the 

headquarters to get tested and receive examination 

tag in each test. For instance, how many vehicles 

have gone under lighting test out of 100 vehicles 

referred to a give headquarter? On average, 15% and 

80% are the rates at headquarters for light and heavy/ 

semi-heavy vehicles respectively. For the other 

relevant findings, see table 2. 

 

4.2 Results of Hypotheses’ Testing:     

 Table 3 represents the descriptive statistics of 

the study variables. The table’s arrangement is based 

on the number of the hypothesis relevant to the 

variable in table 3. 
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Table 1: Quality Rate of Work Performance in Mashhad THE. 

 

Quality Percentage Quality Rate Name of TEH Type of TEH 

55 35 Mofatteh Light Vehicles 

48 31 Hafez 

67 43 Robat Torg 

47 30 Laleh 

48 31 Hirmand Heavy and Semi-Heavy 

Vehicles 47 30 Pishtazan 

52 33.3  Mean 

 

Table 2: Mean of Work Performance Percentage in Headquarters. 

TEH for Heavy 

and Semi-Heavy 

Vehicles 

TEH for 

Light 

Vehicles 

Test Option TEH for Heavy 

and Semi-

Heavy Vehicles 

TEH for 

Light 

Vehicles 

Test Option 

65 70 Operators’ Precision on 

Tests’ Administration 

0 0 Electronic Turning Plates’ 

Tester 

90 80 Environment’s 

Compliance with 

Standards 

0 0 Noise Level Tester 

100 100 Certificates’ 

Correspondence 

0 0 Safety Equipment Inspection 

100 100 Visual Check 80 15 Headlight Tester 

100 100 Gas Tester 0 17/5 Steering Play Detector 

100 100 Side Slip Tester 20 17/5 Inspection of Beneath Part of the 

Vehicle 

0 100 Absorber Tester Shock 35 35 Inspection of Tire Tread 

   30 55 Authorities’ Supervision on 

Operators 

 

Table 3: Descriptive Statistics. 

Maximum Minimum Std. Deviation Mean N Variable Hypothesis 

Number 

5.00 3.00 0.654 4.09 70 Rate of Accidents caused by 

Technical Failure 

1-1 

5.00 3.00 0.72 3.66 70 Type and the way Accidents 

Occur 

1-2 

3.00 3.00 0.00 3.00 70  Var. 3 

Std. Error Mean Std. Deviation Mean N Variable Hypothesis 

number 

0.05628 0.47089 3.3500 70 Presence of Technical 

Examination Tag 

2 

0.06490 0.54298 4.2286 70 Tires with Proper Tread 3 

0.09268 0.77540 4.0857 70 Efficiency of Breaking 

System 

4 

0.05599 0.46847 4.5714 70 Technical Failure of 

Lighting System 

5 

0.06200 0.51873 3.9621 70 Adjustment of Steering 

system 

6 

0.07276 0.60877 3.8571 70 Technical Failure of Power 

Transmission System 

7 
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 As shown in table 3, technical failure of lighting 

system and having technical examination tag bear the 

highest and lowest means respectively.  

 In order for testing the hypotheses (1-1) and (2-

1), given that the scale of the data are ranking, non-

parametric–Wilcoxon test was used and table 4 

shows the results. As shown in table 3, the mean of 

expert scores are 4.09 and 3.66 respectively. The min 

and max scores are 3 and 5, so Ho (median equals 3) 

for the relevant hypotheses are as following: 

0 : 3

1: 3

H

H








         (1) 

  In other words, it is tested if, from the viewpoint 

of experts, the quality of technical examinations 

certificate affects the number of traffic accidents or 

not. 

 According to table (4) representing the results of 

the Wilcoxon test, and given that due probability 

value equals 0 to 3 decimal digits for both 

hypotheses (0.000) is less than significant level of 

test (0.05), the null hypothesis is rejected. 

 Therefore, we can draw this conclusion from the 

two aforementioned tests that the quality of technical 

examination affections the number of accidents 

(hypothesis 1-1), type and the way accidents happen 

(hypothesis 2-1). 

 

Table 4: Wilcoxon Signed Ranks Test and Test Statistics for First Hypothesis. 

Test Statistics Sum of 

Ranks 

Mean 

Ranks 

N Hypothesis Number 

Asymp. Sig. 

(2-tailed) 

Z 

(Based of positive Ranks) 

0.000 -6.932 1711.00 29.50 58 Negative Ranks 1-1 

0.00 0.00 0 Positive Ranks 

  12 Ties 

  70 Total 

0.000 -5.5500 666.00 18.50 36 Negative Ranks 1-2 

0.00 0.00 0 Positive Ranks 

  34 Ties 

  70 Total 

 

 In hypotheses 2 to 7, because the volume of the 

sample is high and the variables are quantitative, T-

Test is sued and the results are shown in due table 

(5). 

 

Table 5: Results of T-Test to Test Hypotheses 2 to 7. 

Test Value = 3 Hypothesis 

number 95% Confidence Interval of the 

Difference 

Mean 

Difference 

Sig. (2-tailed) df t 

Upper Lower 

0.4623 0.2377 0.35000 0.000 69 6.219 2 

1.3580 1.0991 1.22857 0.000 69 18.931 3 

1.2706 0.9008 1.08570 0.000 69 11.715 4 

1.6831 1.4597 1.57143 0.000 69 28.065 5 

1.0858 0.8384 0.96210 0.000 69 15.518 6 

1.0023 0.7120 0.85714 0.000 69 11.780 7 

 

 In the analysis done, the mean of experts’ scores 

for variables of hypotheses 2 to 7 has been 

represented in the third column of table 3 and the 

null hypothesis is defined as question (1). 

 Given that the probability value relevant to T-

Test is (0.000) up to 3 decimal digits for all 6 

hypotheses and less than significant level of (0.05), 

the null hypothesis is rejected. So, from the 

viewpoint of experts one can say that: 

-vehicles holding technical examination tag are less 

prone to car accidents. 

- Vehicles holding proper tire tread are less prone to 

traffic accidents. 

- Safety and sensitivity of breaking system reduce car 

accidents. 

- Lighting system failure increases car accidents. 

- The rate of safety of steering system reduces car 

accidents. 



75              Morteza Araghi and Mohammad Ghanei Nejad, 2015 /Journal Of Applied Sciences Research 11(2), February, Pages: 70-76 

 

- Safety of power transmission system affects car 

accidents. 

In figure (1) is comprised distribution of experts’ 

scores regarding variables. 

 

Fig. 1: Box diagram for scores’ distribution. 

 

1.2.4: Variance Analysis: 

 Now, we tend to see which of the 6 

aforementioned aspects is of the most importance 

from the viewpoint of the experts and/ or if there is a 

difference of importance among these 6 aspects? 

 In order to analyze the importance of variables 

and the existence of any difference among them from 

the viewpoint of experts, one-way variance analysis 

was employed and due results are in tables 6 and 7. 

 

Table 6: Test of Homogeneity of Variances. 

Var-Total Levene 

Statistic 

df1 df2 df3 

2.411 5 414 0.036 

 

 To examine the variance analysis conditions, it 

is clear from the test of homogeneity of variances 

that due probability value is 0.036 and since it is less 

than 0.05, variance’s equality hypothesis is approved 

in six dimensions. 

 It is clear that due probability value equals 

0.000, so the hypothesis equality of the means of 6 

dimensions is rejected. Therefore, from the 

viewpoint of the experts, the 6 dimensions are not of 

equal importance. 

 

2.2.4 Tukey Test to Identify Homogenous Groups: 

 In order to find out the dimension with higher 

importance and the difference among them from the 

viewpoint of the experts, Tukey test was employed 

and the results were shown in table 8. 

 

Table 7: Variance analysis table. 

Sig. F Mean Square df Sum of Squares Var-Total 

0.000 35.265 11.619 5 58.097 Between Groups 

  0.329 414 136.409 Within Groups 

   419 194.507 Total 

 

Table 8: Homogeneous Subsets. 

Hypothesis number N Subset for Alpha = 0.05 

1 2 3 4 

2 70 3.3500    

3 70  3.8571   

4 70  3.9621   

5 70  4.0857 4.0857  

6 70   4.2286  

7 70    4.5714 

Uses harmonic Mean Sample Size = 70.000 

Means for groups in homogeneous subset are displayed. 
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 The 6 dimensions have been divided into four 

groups. The dimensions included in a group are not 

significantly different from each other with respect to 

the mean. In fact, one can say they are of rather equal 

importance. 

 According to table (8), lighting system is 

significantly more important than the other factors. 

Tire tread and breaking system are variables that 

come second and third in a group in terms of 

importance. 

Breaking system, steering system and power 

transmission system belong to another group. 

Ultimately, holding technical examination tag is of 

the least importance to other variables in the last 

group. 

 

5. Conclusion: 

 This study was designed to analyze the quality 

of technical examination certificate in the 

headquarters, detect the failures, offer methods to 

overcome the failures and analyze the impact of 

vehicles’ safety on car crashes. It was realized 

through questionnaires and personal visits, the results 

of which are as following: 

 Based upon the visits to TEH, 52% of the 

standards are fulfilled on average and at its best this 

figure is only 62%. Some tests as noise-level tester 

and electronic turning plates’ tester are totally 

ignored. For instance, lighting test which is of utmost 

importance on traffic accidents for due experts 

receives the least amount of examination. 

 In general, since the relevant probability value 

for all seven hypotheses is less than significant level 

of the test (0.05), the null hypothesis is rejected and 

all research’s hypotheses are approved at the 

significant level of 95%. Based on the test of the 

hypotheses, one can draw this conclusion that the 

quality of technical examination certificate affects 

the number, type and the way accidents occur 

significantly. And cars vehicles with proper tire tread 

are less susceptible to crashes. Safety and sensitivity 

of the breaking system, steering system and power 

transmission system reduce cars crashes noticeably. 

Ultimately, lighting system failure increases the 

probability of car crashes to a great extent. 

 The results of one- way variance analysis and 

Turky test for identifying homogenous  groups show 

that all 6 variables are not of equal importance for 

due experts. The variables would be as following in 

order of importance for the experts: lighting system 

(hold the max mean of 4.57), tire tread and breaking 

system are in one group. Steering system and power 

transmission system lie at the next stage. Finally 

holding technical examination tag bears the least 

amount of importance (with the min mean of 3.35). 

 It is worth noting that the results are only true 

for car accidents caused by vehicle defects. 
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