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Because of heavy costs of clinical skills training and due to existant expertise of
invention and application of Virtual Reality (VR) simulators in Gonabad
University of Medical Sciences, multiple consultation sessions were held with
expert faculty members about importance, efficacy and cost-effectiveness of
developing Interactive VR simulators. After brain storming, discussing the
proper technological and methodological methods and financial issues, these
decisions were made:

A) Desiging the concept maps of two interactive VR projects

B) Invitation to cooperation of software engineering and artificial intelligence
students and engineers of the town

C) Foundation of Knowledge Based — Copmany in order to commercialize the
invented products

D) Informing the students about importance of e-health and health technology
and encouraging the students to utilize these technologies and participate in
innovative activities

E) Reporting the advancements in projects to national experts in all stages of

the process
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F) Analyzing the feedbacks in phase 1 and decision making in order to proceed
or change the previous policies in phase 2 of projects
Finally and in association with mentioned decisions, these stages were
performed:
A) Concept maps of projects were designed by manager of the projects
B) Engineers and engineering students of software engineering and
artificial engineers were invited to cooperate with project executer and
manager
C) Foundation of a Company (Tajhiz Fannavare Ilia Shargh) in
thechnologic incubator of the university was done
D) Required equipment like motor sensors (Kinect and Leap Motion) +
Mobile android smartphone with gyroscope + a gaming Laptop + a mobile
based VR Headset + related software licenses were purchased
E) Designing the virtual environment of physical exam room with
Unity3d game engine software under the supervision of project manager
was executed.
F) Modelling the required characters and sdk coding of the simulator for
interaction of the applied hardwares with softwares
G) Application of softwares by target population
H) Publication of reports and NEWS of projects and gathering of

experts' feedbacks were done.

Manager and researchers of this project which was done during 7 months in
phase 1, published the NEWS and information of the project after introducing
the Beta version of the simulator. The related NEWS were published in
WEBDA, MEFDA and websites linked to Ministry of Health and Medical

Education like website of Virtual University of Medical Sciences. Due to
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novelity of products and lack of valid and standardized questionnaires, the
present study is in pilot state and after accomplishment of final research, the

results would be published in an appropriate scientific journal.

Products description:

Both products are designed based on a coomon platform and made by Unity3d
game engine with final export for android and windows devices. Both
simulators run on windows 10 and with the aid of Trinus VR application
execution simultaneously on gyroscope equipped android smartphones and
windows Laptop (or PC), the connection between smartphone and Laptop
would start. Then android smartphone should be inserted in mobile phone
based VR headset and user should place the headset properly on his/her head.
Subsequently the user should place the Bluetooth audio headphone on his/her
ear for sound transmission between smartphone and Laptop. Finally the user
should click on start and enter the simulator user interface. Up to this stage,
both products run on common platform and use common user interface.

Differences between these products would arise from this stage:

A) In the Interactive virtual reality simulator game of Finger to Nose
Neurologic physical exam, after game beginning, chronometer would start and
a small ball would appear and change it's location on the virtual room every 5
seconds. The participant should hit the ball and quickly hit his/her nose tip
and repeat this process with the new appeared ball. The simulator would
calculate the successful hits, mean time of target hits and finger movement
tracking and the software would prepare the final test score for the
participant. In this gamified VR simulator, the participant would learn the

proper method of finger to nose test, patients' challenges in performing this
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test and the manner of test failures. There is a possibility for this electronic
quantified test to be used in clinical researches and compare with traditional
qualified Finger to Nose tests and if there was a superiority for electronic test,
it could be introduced as a (Modified Finger to Nose Test) and subsequently be
used as a useful diagnostic clinical test specially for tele-diagnosis in
Telemedicine.

B) In the Interactive virtual reality simulator game of Pulmonary physical
Examination, after game beginning, the chronometer would start and the
participant would find himself/herself as a physician in a hospital exam room.
So he/she should walk with his/her stethoscope toward the patient and perform
the physical exam of Lungs in proper space and timeline order. The simulator
would calculate the technical errors of physical exam due to incorrect space
and timeline performance, immediately. It should be mentioned that when
stethoscope meets patient's chest, the participant could hear the lung sounds
and he/she should adhere to proper duration of lung sound in each place.
Otherwise the simulator would record it as an error. It is important to mention
that this simulator has an ability to add an abnormal breath sound to its
artificial intelligence and in addition to its application in training the normal
physical examination, it could be used as a useful tool for training the
abnormal conditions in Asthma, COPD, Pneumonia, etc .... On the other hand
this simulator could be used in OSCE exams instead of traditional manikins
and has some benefits like lower costs, more attractiveness, and less

depreciation.
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In order to design this process, four steps of identifying the problem, planning,
implementation and evaluation were used as conceptual frameworks which are as

follows:

First step (identifying the problem): Lack of expert faculty members, fragmentation
of clinical services, lack of local cases of patients for educating medical students, an
existent wide gap between primary health care (PHC) and education of students in
specialized areas, long geographical distance of rural health care centers and hospital
clinics and, difficulties in referring outpatients, were detected as the main problems
being faced. Second step (planning): Suggested solutions based on e-learning
infrastructure to the mentioned problems were assessed. Identifying elite domestic
and foreign professors whose educational services could be used through distance
learning and signing contracts with them and also with other reputable scientific
centers, planning on purchasing demanded equipment and infrastructure for e-
learning (Web-conference software Adobe Connect, digital cameras, electronic
stethoscopes etc.), installing the equipment and preparing the physical environment,
staff and doctors training programs and getting the required official permissions were
of the most important plans considered prior to implementation. Third step
(Implementation): This step took eleven months, from January 2016 through
December 2016. Integration of e-learning into the process of clinical-educational
services of Gonabad university of medical sciences led to four main innovations: e-

clinic, online morning reports, holding academic classes with accomplished and
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experienced domestic and foreign professors through distance learning and virtual

joint clinic of diabetes and ophthalmology.
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A) Editing and designing intervention: In this educational process, parasitology
lessons were gathered from text books, then, context based on training weeks
were compiled as an annual educational calendar of medical parasitology so that
each parasite was written in a week. B) Implementation: then, medical and
laboratory students divided into two groups that have an educational calendar and
without it by lottery program. In next step, after teaching the relevant parasite by
teacher, for studying was given an opportunity to students for a week. C)
Evaluation: Both groups of students were evaluated by quiz four options after a
week and their scores for analysis entered and evaluated in the SPSS software
version 19. Also satisfaction and attitude of students in terminal course were
evaluated by questionnaire and interview. For analyzing the data, were used
Descriptive (mean and standard deviation and frequency distribution tables).
Analytical statistics was included analysis of variance in repeated measure,
independent T- test and chi- square. Results: Three evaluations were conducted
for this educational intervention. Mean scores of students in successive tests taken
by the teacher during the semester was analyzed using SPSS software. Analysis of
variance in repeating observations showed that designed intervention (educational
calendar) had a significant statistical effect on students learning. The difference in
mean scores of students with calendar and without it was statistically meaningful
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(p<0.0001). Also, independent t-test showed that in each test, the mean scores of
student with calendar were higher than scores of student without it. Chi-square
test showed a significant difference was between attitudes and satisfaction among
students with calendar and no calendar (p=0.002 and p=0.048). Conclusion:
Educational calendar designed as an educational supplementary approach, in
addition to meeting the educational needs of students, emphasizing active student
learning and it helps to improve the quality of the teaching of parasitology.
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Evaluation of students, graduates and instructors of the midwifery department
concerning efficient maneuver training for management of shoulder dystocia and
placental abnormalities was performed. After discussing the vitality of the issue and
necessity of the demanded training method, the midwifery department agreed to it.
Then the process owners discussed the needed medical manikins and equipment
and it was decided to use the already existent manikins and tools available in
clinical skills center. After watching several videos of creating parturition manikins,
clinical skills center manikins were prepared to be used for training. Since there
were no manikins available for placental abnormalities, a working party made up of
process owners and midwifery students was formed where the idea of making
manikins for placental abnormalities was given and after several revisions, finally
the suitable manikins were identified. Process owners then prepared the training
scenarios for shoulder dystocia, breech birth and placental abnormalities which
according the demands of needs assessment and midwifery curriculum were
decided to be performed by sixth semester midwifery students in clinical skills
center. After being comprehensively taught by a faculty member, all of the
maneuvers and processes of breech birth were performed by students under the
supervision of a faculty member, which were evaluated by the professors, peers and
the students themselves. Feedback was given on the mistakes made to have the
students learn while being assessed. Performing Mauriccau maneuver, delivery of
the fetal head stuck in the pelvis, performing MCROBERTS and wood maneuver
and diagnosing various placental disorders were of the educational goals of this
approach.
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