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Abstract

Introduction: Intrauterine contraceptive device (IUCD) insertion is an important procedural skill for primary
care physicians. Procedural skill training can be challenging. E-learning has been rapidly employed in
medical education. The purpose of this study was to evaluate the role of a video-assisted e-learning
module in knowledge and skill transfer for IUCD insertion training.

Methods: We used a quasi-experimental, one-group, pre/posttest study design. Thirty-one primary care
doctors (family medicine residents and new medial o\cers) at a primary care training center participated
in the study. All participants assessed the e-learning module at the training center. We performed on-site
pre/posttests of knowledge and procedural steps (posttest only). We obtained satisfaction with e-learning
and perceived con^dence level with an anonymous questionnaire survey.

Results: There was a signi^cant increase in the knowledge test scores from a median interquartile range
score of 12 (10-15) to 18 (17-19) post-e-learning (P<.01). All participants attained the minimum passing
score of 15 of 20 (75%) post-e-learning. However, only 20 of 31 (64.5%) participants met the minimum
passing standard for procedural step test post-e-learning. Ninety-three percent of the participants reported
satisfaction with the e-learning course. The median score for con^dence level in performing the procedure
increased signi^cantly after e-learning.

Conclusion: The e-learning module may be an effective way of delivering instructional content in
procedural training. It provides time and location dexibility and is useful for pretraining. Psychomotor skills
for clinical procedures, however, may be di\cult to acquire by e-learning alone. It must be supplemented
with deliberate practice and hands-on learning in simulation workshops.

Introduction
The intrauterine contraceptive device (IUCD) is an effective and safe long-acting reversible contraceptive
method.  It is an important procedural competency skill for primary care physicians.

Procedural skill training has been challenging.  Well-designed, high-quality e-learning may assist in ^lling up
the gap in procedural skill training in family medicine.
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Computer-assisted instruction has been previously explored in clinical skill training.  Instructional video has
been shown to supplement clinical teaching for basic clinical procedures such as venipuncture  and surgical
skill training.  Videos enable better visualization of the clinical procedure and allow learners to be better
prepared for clinical psychomotor skills.  The repetitive nature of video-module instruction allows learners to
selectively review the steps. However, there is a paucity of studies on the effectiveness of video-assisted
e-learning in clinical procedural skill training in family medicine.

A study comparing video module with the traditional form of instruction on IUCD insertion suggests that the
video module is just as effective in providing procedural skill instruction for IUCD insertion. We developed an
e-learning module on IUCD insertion for doctors in family practice. We used the Nova T IUCD device for the
study as it involves more steps in its insertion. We studied the role of video-assisted e-learning in IUCD
insertion training. We explored its capability in procedural knowledge and skill transfer.

Methods
Video-Assisted E-Learning Module
We created a 20-minute e-learning module using Mayer’s multimedia principles  with interactive components
incorporated.  The content of the module was designed around key components described for prepatient
training for procedural skills.  These included cognitive knowledge on the procedure, eligibility criteria,
indications, contraindications, complications, pre- and postprocedural counseling, steps, and fundamental
elements of the procedure. We included animated instructional video with detailed illustration to allow
learners to visualize each step of the clinical procedure.

Setting
We conducted the study at a primary care training center. Participants were family medicine residents and
medical o\cers new to the public primary care polyclinics. All 31 participants invited gave informed consent
for the study.

Study Design and Intervention
We conducted a quasi-experimental, one-group, pre/posttest study to assess the transfer of content knowledge
and procedural steps (posttest only) with e-learning. We assessed satisfaction with e-learning and perceived
con^dence level in procedure using an anonymous questionnaire survey.

We assessed pretest knowledge using 20-item multiple-choice questions (MCQ).  Participants engaged in
individual e-learning sessions onsite. This was followed by a posttest assessment with the same set of MCQ
questions.

Participants were then required to demonstrate the steps of insertion of the Nova T IUCD device on a plastic
model individually, while being video recorded. The anonymized recordings were scored by two independent
raters using a procedural step checklist.

Tools for Outcome Assessment
We used absolute standard setting  to determine the minimum passing score for the knowledge test, set at
75% (15 out of 20). We used conjunctive standard setting  for the procedural step test; two critical items
must be performed besides meeting the minimum total score of 14 out of 18 to meet the minimum passing
standard (MPS) of the procedural step test. The MPS of the tests was determined prior to the study by a team
of three family physicians with experience in procedural training.
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Statistical Analysis
We used Wilcoxon signed rank test to compare the pre/post-e-learning scores of the knowledge test. We used
Mann-Whitney U test to assess the demographics and the satisfaction score on e-learning. We used χ  test to
compare the procedural step test result and demographics, while we used Mann Whitney U test to predict the
procedural step test result based on post-e-learning knowledge test score and self-rated con^dence level. We
considered a P value of less than .05 signi^cant.

We estimated procedural step test score reliability by calculating interrater reliability using 2-way mixed
intraclass coe\cient (ICC) for the total score and kappa coe\cient for the attainment of MPS.

We submitted this study to Singhealth Centralised Institutional Review Board CIRB (Ref: 2016/3094). A formal
review was determined to be not required.

Results
All 31 participants’ completion of the procedure were video recorded, and all completed the pre/post
knowledge test questions. Two participants did not complete the online satisfaction questionnaire survey, and
the gender of one of the participants was not captured online (Table 1).

Knowledge Test
There was a signi^cant increase in the knowledge scores from a median interquartile range (IQR) score of 12
(10-15) to 18 (17-19) post-e-learning (P<.01). All participants attained the minimum passing score of 15 of 20
post-e-learning (Figure 1).

Procedural Step Test
Twenty of 31 (64.5%) participants met the minimum passing standard (MPS) for procedural step test post-
e-learning (Figure 2). The interrater reliability for the attainment of MPS for the procedural step test had a
perfect kappa coe\cient of 1.00 (P<.001) between the two raters. The ICC for the total score was 0.85
(P<.001).

There was no difference in the median MCQ scores for participants who passed or failed the procedural step
test. There was no correlation between the post-e-learning knowledge score and the procedural step test score.

Satisfaction
Ninety-three percent of participants agreed/strongly agreed that they were satis^ed with the e-learning course
(Figure 3). The median score for con^dence level in performing the procedure increased from 2 out of 10 (IQR
1-4.75) to 7 (IQR 5.25-8; P<.01) post-e-learning.

We found no correlation between the satisfaction level, knowledge test score, procedural step test score, and
gender or age.

Conclusion
The e-learning module may be an effective way of delivering instructional content in procedural training. It
allows consistent content to be delivered with time and location dexibility. However, there is limited ability for
transfer of psychomotor skill in clinical procedural training. In our study, 35.5% of learners failed the procedural
step test post-e-learning. This suggests that psychomotor skills may not be acquired by e-learning alone for
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many learners.

The psychomotor phase in procedural skills training requires repeated physical practice with correction and
reinforcement.  This may be achieved with simulation-based training that allows repetitive practice and
direct feedback for mastery of skills.

Our study provides realistic information on the role of e-learning in procedural skill training. It may be an
effective way to deliver content knowledge in procedural skill training. Our learners reported great satisfaction
and improved con^dence level post-e-learning. Psychomotor skills, however, must be supplemented with
deliberate practice and hands-on learning.

Interestingly, we found no correlation between the post-e-learning knowledge test score and the procedural
step skill test score. This suggests differences between knowledge and psychomotor skills acquisition.

A limitation of our study is that it was a pre/posttest performance study with no comparative group on
traditional didactic teaching. The posttest performance was conducted immediately post-e-learning, and long
term retention of knowledge was also not assessed.

In these unprecedented times, where there is limited opportunity for face-to-face teaching, preprocedural
training can be conducted virtually with well-designed e-learning. However, educators must be aware of the
limitation of e-learning in procedural skill acquisition. Psychomotor tasks may not be achieved with e-learning
and video demonstrations alone.
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