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Abstract

: Using novel methods of clinical evaluation is an important policy of *Corresponding Author: Hamideh

educational institutions. Logbooks are among the most effective, novel techniques
of clinical activity evaluation. The present study aimed to design, implement, and
evaluate an electronic logbook to enhance the quality of evaluating operating room
and anesthesiology field apprentices.

: This was a combined research. In the qualitlative stage,
field apprenticeship logbooks were developed using the Delphi method in a purpose-
based manner. Following that, the web-based electronic version was designed for
Android. In the quantitative stage, clinical evaluation was performed on 30 BSc
students of operating room and anesthesiology at Sabzevar School of Paramedical
Sciences, Iran. At the end of the semester, a satisfaction scale was completed by the
students and analyzed using descriptive statistics.

: In total, operating room students of the seventh semester (n=18) and
anesthesiology students of the eighth semester (n=12) were enrolled in the study.
The mean age of the participants was 21-22 years. The operating room and
anesthesiology students had favorable and excellent satisfaction with all the items of
the clinical apprenticeship evaluation using the electronic logbook.

: According to the results, using an electronic logbook by clinical
professors could enhance the performance of students and motivate students to
increase their clinical competence in conducting various procedures in the operating
room during the apprenticeship period.
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Introduction

Educational activities are aimed at improving
the knowledge and potential capabilities of
individuals. In today’s world, proper education
curricula must be dynamic and regularly modified
and revised to obtain environmental feedback since
the foremost goal of changing education systems is
to enhance the quality of education and improve
students’ learning.

Evaluation is an important aspect of education
activities. Using novel clinical evaluation methods
is a significant policy of educational institutions.
Several methods are used for clinical evaluation.
Logbooks are considered a highly efficient
evaluation technique. A logbook is applied to
manage and design an educational curriculum,
defining the responsibilities of students and
professors. It is also a tool used to determine
educational goals so that a consistent and goal-
oriented curriculum could be provided to students,
which shows the path of learning, helps students
properly absorb the educational content, and
increases the quality of educational evaluation
throughout the semester.

Studies show that despite the overall
improvement of this process, some professors and
students are yet to become familiar with the
importance of using  various  resources.
Furthermore, students are commonly challenged
when it comes to gaining the approval (signature)
of their professors regarding their educational
attempts and processes.

The process of completing a logbook
(downloading, filling out, and emailing the
logbook to professors) is rather lengthy and time-
consuming for students. During this process, other
problems may also occur, such as failure in
sending/receiving emails and sending emails
outside specific time limits, thereby leading to
deficient student evaluation.

The present study aimed to design, implement,
and evaluate an electronic logbook in order to
enhance the quality of evaluating operating room
and anesthesiology students during a clinical
apprenticeship.

Methodology

This was a combined research. In the qualitative
stage, logbook contents of operating room and
anesthesiology students were designed using the
Delphi method. A panel of experts in the BSc
degree of operating room and anesthesiology
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(n=10) were also selected to provide feedback,
including the dean of the School of Paramedical
Sciences, head of the Department of Operating
Room and Anesthesiology, the faculty members of
the department, and education experts. The
inclusion criteria of the study were determined
based on the position of the experts, including the
faculty members of the Department of Operating
Room and Anesthesiology with at least three years
of clinical teaching experience. By running 5
rounds of the questionnaire during a face-to-face
meeting and providing feedback, we obtained the
views of the panelists and reached a consensus
regarding the design of the operating room and
anesthesiology logbooks.

This article was extracted from a research
project approved by Sabzevar University of
Medical Sciences (code:
IR.MEDSAB.REC.1399.025) and Nasr System
(code: 985392). The data collection tool consisted
of operating room and anesthesiology logbooks
implemented in five rounds in the present study.

First round

To extract the contents of the operating room
and anesthesiology logbooks, the researchers
initially conducted an extensive review of various
manuscripts. Following that, logbooks were
collected from the references of operating room
and anesthesiology based on the defined
educational goals in the curriculum. The collected
data were matched with the apprenticeship
curricula of different operating rooms depending
on the semester, and the operational contents were
compared to other available operating room and
anesthesiology logbooks in Iran.

Second round

The second round was performed with 10
faculty members of operating room and
anesthesiology for decision-making regarding the
logbook contents. During these meetings, a report
of the research and obtained results would be
initially presented to discuss the acquired findings.

Third round

The prepared logbooks were sent to the
participants via email, and the participants were
followed-up at one-week intervals via email or
face-to-face to obtain their feedback. The collected
feedback was resent to the participants for
confirmation or any final comments. After
collecting the feedback of the operating room and
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anesthesiology faculty members, their comments
were applied based on the current circumstances
and the surgeries performed in the operating room
of different hospitals.

Fourth round

At this stage, the revised logbooks were
delivered to an informatics engineer for the
electronic version to be uploaded to the website of
the paramedical school. To develop the web and
mobile applications (Android), the informatics
engineer assisted us in backending and coding
based on the determined scenarios (golang
language, gin framework). The project application
went through page graphics and coding phases.
The application was completed with three access
levels, including the head of the department,
professors, and apprentices. After coordination
with the IT experts of the university, the virtual
server was delivered, and the backend code was
applied. Finally, the application was provided to
the faculty members in the apk format. After using
the software and debugging in several stages, the
final version was uploaded to the website of the
paramedical school (Sabzevar University of
Medical Sciences). The electronic logbook was
also uploaded to the application for each section
separately based on the surgeries offered by the
hospitals.

Fifth round

After developing the logbooks, the content
validity and internal consistency of the logbook
satisfaction questionnaire were evaluated. The
content validity of the logbooks was also assessed
by the clinical professors of operating room and
anesthesiology. To do so, the accumulated contents
were emailed to 10 apprenticeship professors and
instructors of the department for corrections and
modifications. These professors taught as
apprenticeship instructors in different clinical
departments and were able to evaluate various
equipment and procedures quantitatively and
qualitatively. Finally, reliability was confirmed at
the Cronbach’s alpha coefficient of 80%.

Implementation

After preparing and uploading the electronic
logbook to the website of the paramedical school
(Sabzevar University of Medical Sciences), the
participants were selected via census sampling, and
the clinical evaluation of operating room and
anesthesiology students was performed using the
logbook.
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Depending on the students’ discipline, the
logbook would be completed weekly for
apprenticeship students and evaluated by the
clinical instructor. An important strength of the
logbook is that one section asked the students to
describe what they learned from their classmates,
operating room personnel, and physicians so that
the clinical instructor could determine the
educational quality of the apprenticeship setting,
while also enquiring about the non-scientific
learning of the students. The field students were
also asked to mention in which surgeries they did
not perform as a ‘scrub’ so that the clinical
instructor could schedule for the attendance of the
student in the mentioned surgery throughout the
semester.

At the end of the apprenticeship period,
students’ satisfaction with the implementation of
the electronic logbook was assessed using forms
and analyzed descriptively. Software engineers
were recruited to develop the web application and
Android application of the logbook. After
debugging in several cases, the final version was
provided to the students, followed by the
evaluation forms.

Result

The participants of the present study included
the operating room students of the seventh
semester (n=18; 7 males and 11 females) and the
anesthesiology students of the eighth semester
(n=12; 3 males and 9 females). The mean age of
the research units was 21-22 years. According to
the obtained results, the students had high and very
high satisfaction with all the items of the
apprenticeship  clinical evaluation electronic
logbook.

According to the anesthesiology students, the
most prominent features of the apprenticeship
clinical evaluation electronic logbook were saving
time, the proper classification of apprenticeship
activities, more justice in grading owing to the
accurate recording of activities, constant
availability of the software, and the ability to
complete the logbook, ease of filling out the
loghook for students without a computer/laptop
since the software application could be easily
installed on a mobile phone.

According to the operating room students, the
most prominent features of the apprenticeship
clinical evaluation electronic logbook were easy
access, recording the activities undertaken during a
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clinical apprenticeship, the fair and accurate
evaluation of students’ performance, proper
clinical guidance, providing effective learning
techniques, assessing the performance of each
student separately, providing an overall image of
students’ performance during an apprenticeship,
and paying more attention to improperly learned
materials.

Discussion

The present study aimed to design, implement,
and evaluate an electronic logbook, and the
obtained results indicated that the majority of the
operating room and anesthesiology students had
high and very high satisfaction with clinical
apprenticeship evaluation using the electronic
logbook. The electronic logbook was designed to
correct and improve the process of recording and
evaluating students’ practical and clinical skills.
This IT tool provided a proper software domain
and incorporated wide-ranging processes of
logbook form design to determine the skills that are
specific to each discipline, as well as the necessary
rules and regulations, so that they could be
competently managed and directed, thereby
fostering strong commination between professors
and students.

Previous studies have highlighted the
importance of using logbooks, as an effective
evaluation tool, in clinical activities by medical
students. For instance, Ravanipoor et al. assessed
the impact of a logbook designed for facilitating
the process of educating environmental health
engineering students. According to the findings,
more than 50% of the students agreed or
completely agreed with the activity and criteria
contents of the logbook. Furthermore, the analysis
in the mentioned study indicated the total
agreement (100%) of faculty members and
instructors with the activity and criteria contents of
the logbook. Therefore, it was concluded that the
designed logbook had sufficient educational
contents and proper criteria.

Azizi et al. (2016) also evaluated the
satisfaction and performance of nursing students
using a logbook, and the obtained results showed
that despite the significant difference between the
logbook and the conventional methods of grading,
the students were more satisfied with the
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conventional methods than the logbook. This
finding implied the need for correcting and
modifying logbooks in educational institutions. In
another study, Sharifi et al. (2020) designed a web-
based logbook for dentistry students in an attempt
to resolve the problems caused by the manual
recording of students’ activities in practical
courses. According to the findings, the web-based
system was well received by both students and
professors.

Conclusions

According to the results, almost all the
operating room and anesthesiology students were
satisfied with using the designed logbook. Based
on the participants’ opinions, the key advantages of
the logbook were the fairness of grades, proper
classification of the activities in each
apprenticeship period, saving time, effective
learning, the ability to assess the activity of each
student separately, providing an overall image of
students’ performance during an apprenticeship,
proper clinical guidance, ease of filling out the
logbook for students without a computer/laptop
since the software application could be easily
installed on a mobile phone, and ease of use.
Overall, it could be concluded that using an
electronic logbook could enhance students’ clinical
evaluation by clinical professors in the
apprenticeship setting and motivate students owing
to the accurate monitoring and weekly assessment
of the logbook lists by the professors. As a result,
students will be able to enhance their clinical
competence in conducting various procedures and
fulfill their role in the apprenticeship setting as
experts of operating room and anesthesiology.
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