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Bio-Maister: Free online virtual learning system 
for engineering experimental training
ὕ ἶ ǵ ǵȨɱɧȢɱ̌ ἶ ȵȷɄɞ ɎȢȨɜȷȽɶ

Kiyoshi Ohnuma: Nagaoka University of Technology, kohnuma@vos.nagaokaut.ac.jp
Miho Furue: Cell mimic, 

Summary

Background : The exercise with hands-on training
are indispensable for engineering education . However,
training course includes time, costs and safety issues .
ῬᶘễӾτψ︣Ϭ Τβם ΥὧΤδϘδϭΥʺⱲḧʾЀІЕʾӗ χ ΥΚϤϘβʻ

Results : We developed an online virtual learning
system named Bio Meister and PCR experiment
content to run on it . We used it in an actual class of 60
students and received high grades from the students .
♆θκψϷржϱрᴠ ᶘ ЄІГЭˮНϱϷЫϱІЌ˔˯ρζχ π ⌠βϥPCRםᾓ

ЀрГрБϬᵫ ΰʺם∑τ60 χ χϼжІπם☼ΰʺ Τϣ‰Μ ᴣϬ Ϙΰθʻ

Conclusion : Our remote tool is most effective for
repeated rehearsal before real training . Developing a
remote device that allows everyone to learn advanced
techniques safely contributes to engineering education .
άχзЯ˔Е Б˔иψʺם Ей˔ИрϽ χἣϤ ΰзМ˔ЂиτΩϜ῟ᴮ πβʻ ‰

σṪ Ϭ ϜΥӗ τᶘϓϥקᶖ χᵫ ψʺῬᶘễӾτ‟ᾅΰϘβʻ

Training problem ם χ

time, costs, safety

2) Overview
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Online repeated training tool

RealOnline / Repeat

1) Features

1 Online

2) Multi organizations

3) Multi users (>100 users/organization)

4) Multi contents

5) Free

6) Onway (no branch)

7)¢ƛƳŜ ŀǘǘŀŎƪ όŜǾŀƭǳŀǘŜ ƻƴƭȅ ōȅ άǘƛƳŜέύ

3) Result of class 2023

4) Voice of students 
Good
ÅI was impressedthat almost the same operation was

reproduced in this app.
ÅPerformingPCRoperationson a PCis fresh, and it is a

goodappfor checkingthe operation .
ÅAlthough I ŎƻǳƭŘƴΨǘlearn experimentsby just watching

videos , I got an effect close to
actuallyoperating PCRby usingthis app.

Fair
ÅI wanted to try a real experimentnext .
ÅI felt the procedureof the pseudo-experimentoperation

wassomewhatcomplicated .

Poor
ÅIt was difficult to understandPCRoperation becauseI

wasconsciousof the operation andbugs
of the application.

ÅSinceIǿŀǎƴΨǘusedto online experiments
, it wastough.

Voice of 58 students in 
bioengineering course in 
1st semester of 2020. 
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