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Abstract

Background Training plays a role in reducing traffic accidents, and evaluating the effectiveness of training programs
in managers’ decision-making for training continuation is important. Thus, the present study aimed to evaluate the
cost-effectiveness of a single-credit traffic safety course based on the four levels of the Kirkpatrick model in all Iranian
universities.

Methods This interventional study aimed to evaluate the cost-effectiveness of a single-credit traffic safety course
based on the Kirkpatrick model from 2016 to 2020 in Iran. The data were collected in three stages: (1) calculating the
costs of offering traffic safety courses, (2) determining the effectiveness of providing such courses based on the levels
of the Kirkpatrick model, and (3) evaluating the cost-effectiveness of administering traffic safety courses. Data were
collected through researcher-made and standardized questionnaires. The research population included traffic safety
course instructors and university students who could take this course. Finally, the data were analyzed with SPSS v. 23
and also calculations related to ICER, which shows the cost effectiveness of providing single credit course.

Results Scores of the students’reaction level to the traffic safety course was 41.8% before the course; this score was
estimated at 67% after the course. At the level of learning, students knowledge was 43.6% before the training course,
which reached 73% after the course. At the level of behavior, the state of students’ desirable traffic behaviors was 54%
before the course, which reached 66.1% after the course. The educational effectiveness of the course presentation

at the level of results was 58.2% before and 74.8% after the course. While assuming that the weights of all model
levels were constant, the cost of a 1% increase in the overall educational effectiveness by using the Kirkpatrick model,
compared to not providing the course (not administering the intervention) was 486.46 USD.

Conclusion The results showcased the effectiveness of the traffic safety course in all four levels of The Kirkpatrick
model. Therefore, policy-makers and officials in charge of delivering this program should strengthen it and resolve its
deficiencies to realize all its educational goals at the highest level.
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Introduction

Traffic accidents are the leading cause of injuries and the
second cause of death in Iran. The examination of human
factors involved in accidents in Iran shows that most of
these factors can be resolved to some extent with train-
ing. Sustainable traffic safety training in the Netherlands,
Spain, and Germany partly explains the success of these
countries in improving traffic behavior and reducing
traffic accidents [1, 2]. Therefore, the role of training in
reducing traffic accidents is undeniable, but traffic safety
training is not beneficial on its own [2, 3]. A training pro-
gram can justify its value when it provides reliable and
valid evidence about the effects of training on improv-
ing the learners’ behavior and performance. As such, it is
necessary to evaluate educational programs [4, 5].

Educational program evaluation informs educational
planners and staff about the quality of education. It also
helps them become aware of the positive and nega-
tive aspects of the educational program and, thus, make
educational programs and activities more effective [6].
Various approaches have been presented to evaluate the
effectiveness of educational programs, including the Phil-
lips, Kirkpatrick, and Sullivan [7]. The Kirkpatrick model
is one of the most comprehensive and practical evalua-
tion models for educational programs, which defines
evaluation as determining the effectiveness of an educa-
tional program [8].

In this model, four levels are proposed for educational
evaluation: (1) reaction level (measures how learners feel
about all the factors affecting the delivery of the educa-
tional program), (2) learning level (determining the level
of acquisition of skills, techniques, and facts taught and
explained to the participants in the course, and can be
understood through training before, during, and after
participating in the course), (3) behavior level (the type
and degree of changes in the behavior of participants
as a result of participating in training courses), and (4)
results level (the level of achievement of goals directly
related to the organization) [9, 10]. Numerous studies
have evaluated educational programs with the Kirkpat-
rick model. Campbell et al. examined the effect of online
cancer training on the level of knowledge and efficiency
of nurses based on the Kirkpatrick model. Lillo-Crespo
et al. used this model to study the effect of advanced
healthcare training on the level of knowledge of students.
Akbari et al. explored the impact of holding an in-service
cardiopulmonary resuscitation training course on the
knowledge level of 80 nurses based on the said model
[11-13]. Therefore, this model can be adopted to evalu-
ate educational courses in different fields.

In various organizations, vast sums of money are spent
on training employees’ specific skills, while in most cases,
the effectiveness of training is not measured, and proper
feedback from learners is not obtained. By evaluating the
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courses, it is possible to judge to what extent the perfor-
mance of educational programs has been desirable and to
what extent it should be improved. It can also be judged
how effective this program was and whether the expenses
spent on the training were economically justified. Unfor-
tunately, in the Iranian educational system, in many
cases, the effectiveness evaluation system either does
not exist or is disorderly or rudimentary [6, 14]. Consid-
ering the importance of evaluating the effectiveness of
educational programs in managers’ decision-making for
the continuation of training, the present study aimed to
evaluate the cost-effectiveness of a single-credit traffic
safety course based on the four levels of The Kirkpatrick
model. Using the results of the evaluation presented by
this study, it is possible to apply the necessary reforms
in the planning and delivery of this course and propose
practical solutions to improve the quality of its delivery.
If the desired outcomes are achieved, the final syllabus
of the single-credit traffic safety course will be developed
and presented to the Supreme Council of Cultural Revo-
lution to be taught as a suitable and suggested model in
all Iranian universities.

Materials and methods

To promote the RTAs-related knowledge in Iran, the
task of developing traffic knowledge was assigned to the
2nd Territorial Agenda to carry out the relevant arrange-
ments according to the needs announced by the Minis-
try of Health, Treatment and Medical Education and
considering the potential of research fields and suitable
background in this field, the specialized authority for the
development of traffic knowledge and road accidents in
the 2nd region of Establishment of Territorial Agenda
after signing a joint memorandum with the Ministry of
health, officially started his activity with the center of
Tabriz University of Medical Sciences. Therefore, single-
credit course of traffic safety was decided to present for
the first time as a compulsory pilot course in volunteer-
ing universities. For this purpose, all experts in the field
of traffic knowledge were invited and participated, then
the educational curriculum of the course was designed,
after the approval of this curriculum in the Ministry of
Health and Medical Education, this course was presented
for 5 years in the universities of medical sciences in the
country.

This course was implemented for all students of all
academic levels. Eight sessions were held during one
academic semester. Each session lasted two hours. Of
course, the classes were held both theoretically and prac-
tically, especially for the first aid part. The training was
done in a hybrid way. For trainers due to the scope of the
program, it is difficult to use traffic experts to teach this
subject. In this regard four training of trainers (TOT)
programs were performed. For students, three-fourths of
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the classes were completely face-to-face and one-fourth
of the classes were held online.

This interventional study aimed to determine the cost-
effectiveness of a single-credit traffic safety course in Iran
in five years (from 2016 to 2020). The research population
consisted of two groups: (1) a total of 2066 students of 12
Iranian universities of medical sciences across the coun-
try and (2) professors of these universities. The inclusion
criteria for students were passing a single-credit traffic
safety course and willingness to participate. The inclusion
criteria for the professors were experience teaching this
course and willingness to participate. Students and pro-
fessors who did not wish to continue participating in the
study for any reason or whose information was incom-
pletely recorded were excluded.

To attain the primary goal of the study (cost-effective-
ness evaluation), first, the costs of each component of
the educational program were determined, and then, the
cost-effectiveness of this course was evaluated by deter-
mining the effectiveness of each level of The Kirkpatrick
model:

Calculating the total costs of offering a single-credit traffic
safety course in Iran

To analyze the costs of holding the course compared to
its effectiveness, first, all the costs spent on the deliv-
ery of the traffic safety training program (including the
costs of developing and improving human resources, the
costs of providing infrastructure, the costs related to the
preparation, production, and presentation of educational
materials, the costs of teaching and learning process)
were calculated the by step down method.

Investigating the educational effectiveness of the traffic
safety course based on four levels of The Kirkpatrick model
The Kirkpatrick model was employed to evaluate the
effectiveness of the course; in fact, it measured the degree
of realization of the educational goals of the course and
the effectiveness of the measures taken to achieve its
goals. For this purpose, the effectiveness of the traffic
safety course was explored at four levels once before the
implementation of the course and then 6 months after
the implementation of the course was re-evaluated.

The students were surveyed before and after the traf-
fic safety course to check the reaction level. In this sur-
vey, 2066 students from 12 universities participated and
filled out a researcher-made questionnaire with 9 ques-
tions. This instrument examined the participants’ feel-
ings about participating in the course and their degree
of satisfaction with the course content. The validity of
the questionnaire was confirmed, with a content validity
index (CVI) of 0.84, and its reliability was confirmed with
an intra-class correlation coefficient (ICC) of 0.81.

Page 3 of 8

The test-retest method was used to check the learning
level. To this end, the traffic knowledge level of the stu-
dents was assessed in the first session of the course using
a researcher-made questionnaire. The validity of the
questionnaire was confirmed with the content validity
index (CVI) and content validity ratio (CVR), which were
above 80%, and its reliability was confirmed with the cor-
relation coefficient (ICC).

Then, after 6 months, in the last session, this test was
re-administered using the same questionnaire to the
same students. A sample of 1056 students was consid-
ered for assessing the impact of the course; of these, some
students were evaluated only once and had incomplete
information. Therefore, 293 students were excluded,
and finally, the data of 763 students were analyzed. The
instrument designed to evaluate the impact of the train-
ing course included 19 questions about different areas
of traffic. Out of 19 questions, two descriptive questions
dealt with the symptoms of sleep apnea and key points
about environmentally friendly driving; 17 tests exam-
ined the students’ traffic knowledge in 5 general domains:
safety improvement and epidemiology (4 items), pedes-
trian safety (2 items), first aid (2 items), vehicle safety
standards (3 items), road and special traffic issues (6
items).

In order to check the level of behavior (i.e., the man-
ner and degree of changes in traffic behavior) before and
six months after the course, the Pedestrian Traffic Behav-
ior Questionnaire designed by Haghighi et al. [15] was
administered to the 515 students under study. This ques-
tionnaire included 29 items that measured pedestrian
behaviors in five dimensions (following rules, violations,
positive behaviors, distractions, and aggressive behav-
iors) on a 5-point Likert scale. Higher scores indicated
safer behavior.

In examining the level of results, the views of 25
instructors about the impacts of the traffic safety course
and the results of its presentation were examined in
interviews before and after the course (6 months after the
implementation of the program). The instrument used
for these interviews was a researcher-made questionnaire
that examined the level of achievement of the goals of the
Ministry of Health and Medical Education and the expert
authority on traffic knowledge development.

After collecting data at each level, the data were input-
ted to SPSS v. 23. Data analysis in the effectiveness sec-
tion was performed with descriptive statistics (mean,
standard deviation, frequency, and percentage) and sta-
tistical tests, such as paired t tests.

Evaluating the educational cost-effectiveness of the traffic
safety course based on the Kirkpatrick model

The Cost-effectiveness analysis (CEA) technique for
educational interventions was used to evaluate the
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Table 1 Costs of offering the traffic safety course
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Cost items

Total cost (USD) Cost share percentage

Costs of developing and improving human resources

Costs of providing the infrastructure

Costs of developing, producing, and presenting the educational materials
Costs of the teaching-learning process

Total

16,704.68 37
2,963.92 7
12,804.15 28
13,060.24 29
45,533.01 100

Table 2 Students’satisfaction with the delivery of the traffic safety course (after the course)

Item Student’s satisfaction with the traffic safety course: N (%)

Very low Low Moderate  high Very high
Necessity of including the course in the curriculum 286(13.88) 199(9.66) 544(26.41) 578(28.06) 453(21.99)
Necessity of learning the educational content 163(7.90) 168(8.15) 520(25.22) 724(35.11) 487(23.62)
Motivation for further learning about traffic 254(1 2.35) 299(1 4.54) 593(28.84) 539(26.22) 371(18.04)
Necessity of offering the course as a general course 16(5.64) 3(7 93) 489(23.78)  754(36.67)  534(25.97)
Application of the course in personal life 21(5.88) 51(7.34) 499(24.26) 780(37.92) 506(24.60)
Effect of the course on social life (promoting safe behaviors in people’s lives) 1 33(6 48) 1 35(6 58) 547(26.64) 772(37.60) 466(22.70)
Effect of course delivery on traffic behavior 155(7.56) 161(7.85) 549(26.78) 729(35.56) 456(22.24)
Effect in shaping expectations of authorities in demanding civil rights 205(9.99) 186(9.06) 572(27.86) 629(30 64) 461(22.45)
Total satisfaction with the course presentation 290(14.29) 226(11.13) 554(27.29) 61(27.64) 399(19.66)

cost-effectiveness of the traffic safety course. CEA mea-
sures the relationship between a project’s total inputs or
costs and its outputs or objective results. In this tech-
nique, both cost and effectiveness dimensions should be
quantitatively determined. CEA can be performed in two
ways: (a) comparing different strategies and ways to reach
a goal and determining the best strategy by simultane-
ously considering the costs and outcomes of each strat-
egy; this method can be applied in education through a
comparison between educational centers, types of educa-
tion, or different teaching methods. (b) comparing two
or more faculties, universities, and even instructors who
behave with almost the same costs but different educa-
tional effectiveness and determining the most effective
educational institution or instructor. In both cases, we
must determine, measure, and calculate the incremental
cost-effectiveness ratio (ICER) for each strategy or edu-
cational institution/instructor. This ratio determines the
additional cost of achieving a higher output by a strategy
compared to other strategies.

The following equations were used for the CEA:
CER=C/E.

Average cost-effectiveness=the costs of offering the
course divided by the model’s effectiveness levels / Edu-
cational effectiveness divided by the model’s effectiveness
level

ICER = (costs before administering the educational
course — costs after administering the educational
course) / Educational effectiveness before the course —
educational effectiveness after the course.

Results

Overall costs of presenting the single-credit traffic safety
course at the national level

Based on Table 1, the greatest share of the costs of course
presentation belonged to the development and improve-
ment of human resources, the teaching-learning process,
and the development of teaching materials, respectively.

Educational effectiveness of the traffic safety course based

on four levels of The Kirkpatrick model

Reaction level

Out of 2066 students participating in this section, most
students belonged to Sabzevar (36.93%) and Tabriz
(32.28%) universities of medical sciences. Table 2 shows
the results of the students’ survey about the traffic safety
course for each item. The results show that most students
had moderate and moderate-to-high satisfaction in all
items. Based on the reaction level results, the score of
the students’ reaction level to the traffic safety course was
41.8% before the course; after the course, this score was
estimated at 67%.

Learning level

A total of 763 students from 25 fields of medical sciences
participated in this part, most of whom belonged to allied
health sciences (37.35%). About half of the participants
were undergraduate students (56.23%), and most partici-
pants were from Sabzevar (39.29%) and Tabriz (26.08%)
universities of medical sciences. According to Table 3,
which presents the students’ traffic knowledge status
before and after the course, the students’ total knowl-
edge and their traffic knowledge in different dimensions
increased strongly and significantly after the course
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Table 3 Students'traffic knowledge scores before and after the training course (n=763)

Domain Measurement time Mean and SD Median (min-max) p-value

Total Before 43.64(13.88) 41.18(0-82.35) <0.001
After 69.61(17.28) 70.59(5.88-100)

Introduction to safety improvement and epidemiology Before 44.33(23.37) 50(0-100) <0.001
After 69.61(18.42) 75(0-100)

Pedestrian safety Before 48.62(28.55) 50(0-100) <0.001
After 71.17(30.75) 50(0-100)

First aid Before 56.49(32. OO) 50(0-100) <0.001
After 80.08(28.11) 100(0-100)

Vehicle and road safety standards Before 28.63(23. 94) 33.33(0-100) <0.001
After 64.14(32.55) 66.67(0-100)

Specific traffic issues Before 44.69(20. 29) 50(0-100) <0.001
After 71.97(23.13) 66.67(0-100)

Table 4 The average educational cost-effectiveness of offering the traffic safety course based on the levels of the Kirkpatrick model

Levels of the Kirk- Educational ef- Cost items Estimate cost Total costby Cost-
patrick model fectives after the levels effective-
course (%) ness ratio
(USD)
Reaction level 67 Costs of developing and improving human resources 16,704.68 19,668.61 293.56
Costs of providing the infrastructure 2,963.92
Learning level 73 Costs of developing, producing, and presenting the educa-  12,804.15 25,864.4 35431
tional materials
Costs of the teaching-learning process 13,060.24
Behavior level 66 Total Cost of learning level 28,828.32 436.79
Costs of providing the infrastructure
Results level 748 Total Cost of reaction level 45,533.01 61.52

Total Cost of learning level

(p<0.001). Based on the results of the learning level of
The Kirkpatrick model, the students’ knowledge level was
43.6% before the course; after the course, it was estimated
at 73%.

Behavior level

Based on the results of examining the educational effec-
tiveness at the behavior level, the state of students’ desir-
able traffic behaviors before the course was 54%, which
reached 66.1% after the course. This behavior change
was 64% in following the rules, 58% in violations, 61% in
positive behavior, 65% in distraction, and 90% in violent
behaviors.

Results level

Based on the interviews with traffic safety course instruc-
tors, most of the instructors (75%) believed that offering
this course greatly impacted the students’ social behavior
and would continue to exert its effects in the future, too.
Most of the instructors (84%) believed that the course
greatly influenced the students’ personal lives. About
80% of the instructors believed that the course’s content
greatly helped improve the students’ safety. About 71% of
them held that offering the course to students could effec-
tively shape their expectations of officials in demanding

civil rights. Besides, 64% of instructors said this course
motivated students to learn more about traffic. In gen-
eral, the educational effectiveness of course delivery at
the level of results was 58.2% before the course, which
reached 74.8% after the course.

The cost-effectiveness of offering a traffic safety course
based on the Kirkpatrick model

Table 4 shows the average educational cost-effectiveness
ratio (CER) based on Kirkpatrick model levels. According
to the results, the average cost per 1% educational effec-
tiveness is 293.56 USD at the reaction level, 354.31 USD
at the learning level, 436.79 USD at the behavior level,
and 61.52 USD at the results level.

Table 5 presents the educational incremental cost-
effectiveness ratio (ICER) of offering the traffic safety
course based on The Kirkpatrick model. Based on the
results, the cost per 1% increase in educational effective-
ness is 662.89 USD at the reaction level, 576.02 USD at
the learning level, 1,256.31 USD at the behavior level,
and 2,742.95 USD at the results level. The cost per 1%
increase in the overall educational effectiveness obtained
by using the Kirkpatrick model (compared to not offering
the course (no intervention)) is 486.46 USD (assuming
that the weights of all model levels remain constant).
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Table 5 Incremental educational cost-effectiveness of offering the traffic safety course based on levels of The Kirkpatrick model

Levels of the Kirkpatrick model Educational effectives (%) Total cost by levels Incremental
Before the course After the Before the After the course ~ cost-effec-
course course tiveness
ratio (USD)
Reaction level 418 67 2,963.92 19,688.61 662.89
Learning level 436 73 25,864.4 42,569.07 576.02
Behavior level 54 66 13,7526 28,828.32 1,256.31
Results level 58.2 748 0 45533.01 2,742.95
Total incremental cost-effectiveness 70.2 34,149.75 486.46

Discussion
This study determined the cost-effectiveness of a traffic
safety course based on the Kirkpatrick model. The results
revealed that offering this single-credit course to stu-
dents is a cost-effective educational program. The costs
imposed on society due to accidents and the resulting
injuries are about 7% of GDP (gross domestic product),
and the (disability adjusted life years) DALY due to traffic
accidents was estimated at about 1738 years of life with
premature death and disability per 100,000 people in Iran
in 2016. Based on calculating the cost of increasing the
effectiveness of this course, the cost per 1% increase in
the overall educational effectiveness obtained using The
Kirkpatrick model, compared to the non-presentation
of the course (no intervention), is 486.46 USD (assum-
ing the constant weights of all levels of the model). In
fact, this cost is not high compared to the effectiveness
achieved at the levels of the Kirkpatrick model, especially
at the level of results. Therefore, the estimated cost due to
the delivery of the traffic safety training course, which is
about 4,742.28 USD from the share of health system costs
to improve its effectiveness by 1%, is not significant com-
pared to the high costs of traffic accidents and injuries.
Although providing such programs entails costs, it is an
investment in human resources. Especially in promoting
a safety culture and developing traffic knowledge, such
courses can reduce the high costs of traffic accidents and
injuries and lead to considerable economic savings. They
also increase the productivity of the labor force, who lose
their lives or are disabled daily due to traffic accidents.
The study by Bazarafkan et al. to evaluate the effective-
ness of training courses for health volunteers according
to the Kirkpatrick model, showed that the training pro-
gram for health volunteers is effective [16]. Myall’s study
also confirmed the effectiveness of the internship men-
torship program for nursing students [17].

Reaction level

At the reaction level, the cost per 1% increase in educa-
tional effectiveness was 662.89 USD. At this level, most
participants had moderate-to-high satisfaction with the
presentation of the traffic safety course and found the
course content practical and useful. The educational

effectiveness at this level was 41.8% before the course and
67% after the course. This significant increase in effec-
tiveness at the reaction level can be due to the impact of
the course content on the students’ personal and social
life and behaviors. The results of this level align with
the findings of previous studies based on The Kirkpat-
rick model. Nezamianpour et al. evaluated the reaction
of nurses toward the training course on working with
electroshock equipment to be favorable [18]. In Mohan’s
study, most participants were highly satisfied with the
course at the reaction level [19]. In Yoon et als study,
which explored the training program for the professional
development of physicians, the learners were satisfied
with the course [20]. Akbari et al. also evaluated the reac-
tion of nurses and paramedics to the cardiopulmonary
resuscitation course [11].

Learning level

Based on the study’s results, the cost per 1% increase in
educational effectiveness was 576.02 USD at the learn-
ing level. At this level, students’ knowledge before the
traffic safety course was 43.6%, which was estimated at
73% after the course. According to the results of the pres-
ent study, passing the traffic safety course significantly
increased students’ traffic knowledge in different traffic
domains. Students showed the most significant increase
in knowledge in vehicle and road safety standards. The
significant increase in students’ traffic knowledge can be
because the teaching of various traffic safety topics was
neglected in the Iranian education system, and the cur-
rent level of knowledge about such topics is low among
people, including students. Therefore, providing practical
training can play a key role in improving students’ traf-
fic knowledge. Students can improve society’s knowledge
about traffic safety by transferring their traffic knowl-
edge to their family and friends. The results of this level
were aligned with the results of Bazarafkan et al. In the
cited study, there was a significant difference between
the participants’ average scores on the post-test com-
pared to the pre-test, indicating that their level of aware-
ness, knowledge, and skills increased after the health
volunteer program [16]. Heidari et al. also measured the
impact of a training workshop on new teaching meth-
ods for healthcare workers; they showed a significant
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difference between the learning scores of the participants
before and after the course, demonstrating an increase in
their learning and knowledge after the course [21]. Hoj-
jati et al. assessed the effectiveness of in-service training
courses for nurses based on the Kirkpatrick model, and
their results were in line with the results of the present
study regarding the learning level [14]. Le et al. evaluated
the training program for physicians in Vietnam with the
Kirkpatrick model and reported a positive improvement
in the participants’ learning and skills [22].

Behavior level

At the behavior level, the cost per 1% increase in edu-
cational effectiveness was 1,256.31 USD. Based on the
results of educational effectiveness at this level, the state
of desirable traffic behaviors among students was 54%
before the course, which reached 66.1% after the course.
This change was observed in different aspects of traf-
fic behavior, especially in violent behaviors. Of course,
compared to other levels of The Kirkpatrick model, the
change in behavior after the course was less (12%). It
seems that continuing to provide traffic safety courses,
increasing the number of units and hours, and resolv-
ing its deficiencies can have a greater impact on chang-
ing the behavior of learners. Mollakazemi et al. showed
that participating in occupational medicine retraining
courses can positively affect changing the behavior of
general practitioners [4]. Nega et al’s study about the
educational program at a faculty of medicine and phar-
macy evaluated the third level of The Kirkpatrick model
to be positive [22]. In the study by Ranjdoust et al., the
behavioral attitudes of trained students were increased in
terms of being influenced by what they learned compared
to untrained students [23].

Results level

At the level of results, for a 1% increase in educational
effectiveness, the cost was 2,742.95 USD. At this level, the
effectiveness was 58.2% before and 74.8% after the course,
which is a significant change. The instructors believed
that the traffic safety course had a positive effect on vari-
ous aspects of the students’ lives, including their personal
and social lives and their traffic behaviors, and the con-
tinuation of this course could exert positive impacts in
the future as well. The results of this level of study were
in line with the study by Jamaledini et al., who showed
that the results of crisis management training courses
were effective [24]. In Shayan et al’s study, the reduction
of pneumonia infection in the ICU of Taleghani Hospital,
Tehran, demonstrated the effectiveness of staff training
programs [25]. In the study by Dehghani et al., the results
of the level of nurses’ behavior and the level of results
also showed that most of the training course objectives
were attained [2, 26].
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Strengths and limitations

The present study is the first in Iran to evaluate the cost-
effectiveness of a single-credit traffic safety course based
on the Kirkpatrick model. Administrative bureaucra-
cies were a limitation that affected the program’s effec-
tive administration. By attracting the support of relevant
officials in this field and holding numerous meetings, we
tried to solve the problems related to the administrative
bureaucracy. The other limitation was the impossibility
of accessing all the students who had passed this course.
Additionally, self-reported approach to evaluate the
behavior of pedestrians at the behavior level was another
limitation in the current study.

Conclusion

The current study’s findings revealed the effectiveness
of the traffic safety course in all 4 levels of the Kirkpat-
rick model. The majority of learners were satisfied with
the presentation of the course. The traffic safety course
improved the participants’ traffic knowledge and behav-
ior, and the course content was useful in their personal
and social lives. Therefore, policy-makers and authorities
in charge of the delivery of this program should improve
this course and resolve its deficiencies so that all its edu-
cational goals can be realized at their highest level.

Acknowledgements

The authors express their gratitude to the Vice-Chancellor of Education of
Tabriz University of Medical Sciences and the staff of the Road Traffic Injury
Research Center for their cooperation.

Author contributions

MG designed the study and managed the data collection and drafted the
manuscript. HSB created the main idea of the study and cooperate in writing
the text of the manuscript. SHJ did the data collection and data analysis and
article writing has collaborated, and HS has collaborated in study design and
data analysis and article writing.

Funding
Not applicable.

Data availability
The datasets used and/or analysed during the current study available from the
corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

In compliance with the principles of research ethics, the participants
were assured that the questionnaires would be anonymous and all their
information would remain confidential. They obtained written informed
consent before enrollment. The study received ethical approval from the
Ethics Committee of Tabriz University of Medical Sciences (code of ethics
IRTBZMED.REC.1397.438).

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 8 December 2023 / Accepted: 1 February 2024



Golestani et al. BMC Medical Education

(2024) 24:128

Published online: 09 February 2024

References

1.

2.

Arasteh H, Behrangi M, Naveebrahim A, Rafiee H. Developing traffic order &
safety: examining traffic training in six European countries. 2011.

Bakhtari Aghdam F, Sadeghi-Bazargani H, Azami-Aghdash S, Esmaeili A,
Panahi H, Khazaee-Pool M, et al. Developing a national road traffic safety
education program in Iran. BMC Public Health. 2020;20:1-13.

Ebrahimipour H, Emamian H. Performance evaluation of Bardaskan city
health network: using the model of the European Foundation for Quality
Management (EFQM). J Health Promotion Manage. 2014;3(4):27-36.

Laleh MA, Mollakazemi M, Seyedmehdi SM. Assessment of occupational
medicine retraining course on general practitioners’efficacy using Kirkpat-
rick's model. J Health Field. 2018;6(2).

Yazdani S, Akbarilakeh M. Which health cares are related to the family
physician? A critical interpretive synthesis of literature. Iran J Public Health.
2017;46(5):585.

Gazerani A, Karimi Moonaghi H. Using Kirk Patrick evaluation method

in the effectiveness of nursing programs: a review article. Navid No.
2022,25(82):81-90.

Ghorbandoost R, Zeinabadi H, Shabani Shafiabadi M, Mohammadi Z. Evalua-
tion of in-service training course of nurses and midwives (neonatal resuscita-
tion) using kirkpatrick’s model. Res Med Educ. 2020;12(3):4-11.

Smidt A, Balandin S, Sigafoos J, Reed VA. The Kirkpatrick model: a useful tool
for evaluating training outcomes. J Intellect Dev Disabil. 2009;34(3):266-74.
Bates R. A critical analysis of evaluation practice: the Kirkpatrick model and
the principle of beneficence. Eval Program Plan. 2004;27(3):341-7.
Mohamed R, Alias AAS. Evaluating the effectiveness of a training program
using the four level Kirkpatrick model in the banking sector in Malaysia. 2012.
Akbari M, Dorri S, Mahvar T. The effectiveness of in-service training on car-
diopulmonary resuscitation: report of first and second levels of Kirkpatrick's
model. Dev Strategies Med Educ. 2016;3(1):67-72.

Campbell K, Taylor V, Douglas S. Effectiveness of online cancer education for
nurses and allied health professionals; a systematic review using Kirkpatrick
evaluation framework. J Cancer Educ. 2019;34:339-56.

Lillo-Crespo M, Sierras-Davo MC, MacRae R, Rooney K. Developing a
framework for evaluating the impact of Healthcare Improvement Science
Education across Europe: a qualitative study. J Educational Evaluation Health
Professions. 2017;14.

Hojjati H, Mehralizadeh YI, Farhadirad H, Alostany S, Aghamolaei M. Assessing

the effectiveness of training outcome based on Kirkpatrick model: case study.

Q J Nurs Manage. 2013;2(3):35-42.
Bazargan HS, Haghighi M, Heydari ST, Soori H, Shahkolai FR, Motevalian SA, et
al. Developing and validating a measurement tool to self-report pedestrian

20.

21.

22.

23.

24.

25.

26.

Page 8 of 8

safety-related behavior: the pedestrian behavior questionnaire (PBQ). Bull
Emerg Trauma. 2020;8(4):229.

Khanipoor F, Cheraghi A, Bazrafkan L. Evaluation of Training Program of
Health Volunteers and covered households of Urban areas of Mamasani City
using Kirk Patrick Model at 2020. J Health Res Community. 2022,8(2):12-24.
Myall M, Levett-Jones T, Lathlean J. Mentorship in contemporary practice:
the experiences of nursing students and practice mentors. J Clin Nurs.
2008;17(14):1834-42.

Nezamian Pourjahromi ZN, Ghafarian Shirazi H, Ghaedi H, Momeninejad

M, Mohamadi Baghmolaee M, Abasi A, et al. The effectiveness of training
courses on how to work with DC Shock device for nurses, based on Kirkpat-
rick Model. Iran J Med Educ. 2012;11(8):896-902.

Mohan DR, Prasad MV, Kumar KS. Impact of training on bio medical waste
management-A study and analysis. EXCEL Int J Multidisciplinary Manage
Stud. 2012;2(6):69-80.

Yoon HB, Shin J-S, Bouphavanh K, Kang YM. Evaluation of a continuing
professional development training program for physicians and physician
assistants in hospitals in Laos based on the Kirkpatrick model. J Educational
Evaluation Health Professions. 2016;13.

Heydari MR, Taghva F, Amini M, Delavari S. Using Kirkpatrick's model to mea-
sure the effect of a new teaching and learning methods workshop for health
care staff. BMC Res Notes. 2019;12(1):1-5.

Nga LTQ, Aya G, Trung TT, Vinh NQ, Khue NT. Capacity building toward
evidence-based medicine among healthcare professionals at the university
of medicine and pharmacy, ho chi minh city, and its related institutes. Japan
Med Association Journal: JMAJ. 2014;57(1):49.

Kazemi M, Mojallal Choboghloo M. Evaluation of the effectiveness of Tabliz
University of Medical Sciences journal students’education based on Donald
Krakpatrick’s model. Educ Strategies Med Sci. 2022;15(5):459-70.

Jamaledini SH, Sharifi Sedeh M, Narenji Thani F, Hadavandi M, Biranvand-
manesh F, Salehi A. Evaluating the effectiveness of basic courses of crisis
management training in Red Crescent society based on Kirkpatrick's model.
Q Sci J Rescue Relief. 2017;8(4).0.

Shayan S, Nowroozi Rad N. Evaluation of the effectiveness of staff in-service
training system, Tehran Taleghani Hospital with Kirickpatrik approach. J Med
Spiritual Cultivation. 2019,28(2):10-23.

Sadeghi-Bazargani H, Sharifian S, Khorasani-Zavareh D, Zakeri R, Sadigh M,
Golestani M, et al. Road safety data collection systems in Iran: a comparison
based on relevant organizations. Chin J Traumatol. 2020;23(05):265-70.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.



	﻿Evaluation of cost-effectiveness of single-credit traffic safety course based on Kirkpatrick model: a case study of Iran
	﻿Abstract
	﻿Introduction
	﻿Materials and methods
	﻿Calculating the total costs of offering a single-credit traffic safety course in Iran
	﻿Investigating the educational effectiveness of the traffic safety course based on four levels of The Kirkpatrick model
	﻿Evaluating the educational cost-effectiveness of the traffic safety course based on the Kirkpatrick model

	﻿Results
	﻿Overall costs of presenting the single-credit traffic safety course at the national level
	﻿Educational effectiveness of the traffic safety course based on four levels of The Kirkpatrick model
	﻿Reaction level
	﻿Learning level
	﻿Behavior level
	﻿Results level


	﻿The cost-effectiveness of offering a traffic safety course based on the Kirkpatrick model
	﻿Discussion
	﻿Strengths and limitations

	﻿Conclusion
	﻿References


