Challenges and lessons learned implementing online labs during the transition from I{[]TGERS

traditional to online delivery of a large-enrollment introductory biology lab course
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Monica Torres Lab courses are one of the most challenging spaces to recreate through online learning. Even though the Students Perceptions of Online course delivery
= hands-on experience and technical skills of manipulating instruments cannot be fully replicated, the BRL-117
| Office of Undergraduate Instruction offere_d students alternative opportunities to engage In a research experience away from the on campus In a survey conducted after 4 weeks of classes in Sp2021, students were asked:
: ' Division of Life Sciences. Rutgers, The State traditional lab space.
- :", a University of New Jersey : : : : : Which topic /activity have you found the most difficult so far? What do you think
| . m The course included new strategies, such as teamwork in breakout rooms, using Collaboration documents, a | made it difficult?
o torres@adls.rutgers.edu variety of opportunities to participate and answer questions (polls/Zoom) , simulations (Labster), to engage . Conducting a serial dilution was difficult for me in the first week of class but |
| PR S ‘ students and maintain participation and collaboration to complete activities. quickly learned how to properly do it.
PRI PR « Making graphs and interpreting data has been a bit difficult because of the use of
! Microsoft Excel.
Introduction

Please describe your sense of the purpose of the in class simulations (Labster
and LoggerPro). How does it fit with the broader goals of the course?

* The Biological Research Laboratory course-BRL 117
(SAS-Undergraduate Education-Division of Life Science,
Rutgers University) Is required for all undergraduate biology
majors, opening research experience opportunities to a == =
large population of undergraduate students that range
between 850-500 undergraduates per semester.

9

SE=d . Class simulations help solidify my understanding and conceptualization of the topic
at hand. It helps with the broader goals of the course such as application and
understanding how to do certain things in a lab or research environment

« | think Labster was a Dbrilliant platform to use. It is as close as we will probably get
to simulating an in-person lab. Plus, it has detailed simulations that you wouldn't
even be able to see in a real lab, like zoom-ins of chemical interactions.

» 832 students enrolled in BRL117 during Spring 2021, the
course modality was online fully synchronous, using Zoom

e Since we are not able to go to school and physically attend labs, class simulations
allow us to at least learn from doing the simulations. Unlike other schools who just

meetings. Fig. 2. After completing team activities in breakout| watch videos, we actually get to do the labs.
— - a rooms using Collaborations documents, the leader
Fig. 1. Students wor of each team share main findings, and the entire Was there anything you expected to encounter in this course that haven’t been
: : to discuss which PCR products would send for class discuss results. addressed ?
CapStO ne Res earCh PrOJ ectl- team p roj ect DNA sequencing as part of a DNA Barcoding * NO, but not in a negative way. It is more interactive than | thought which teaches
* One of the research activities Is the preparation of a project activity. They present their finding to the e e

* No. The activities are actually more fun than | expected. Team work is really
Interactive and the labster simulations are amazing for online learning as they are
Informative and visually appealing to work with. | was expecting to simply read a
lab manual and go through numbers with a small group but the activities are way

capstone research proposal working in teams; this activity | rest of the class in the Zoom main room.
provides students the opportunity to explore further an area
of freshwater ecology that interests them.

s = DNA Barcodit more involving.
» During the research proposal preparation students engage What are the steps of the DI o s it st ool | [ Ove_r_all, Bio-lab has proven to be very helpful in learning new concepts and its
in active learning by modeling the scientific process using | 5 minute “cereal” break iR ‘ T exciting 1o see MOTE Uislel e “f‘ther L t‘?th"Ok (SRIIE -
real-world —authentic data through the use of environmental & - Fro =" T — O VRN « Thank you for rpaklng the besF thqal experience | could have ever |mag|ned fpr a
o |amhappy toreportaCarsindogist. T (R0 B ' lab! The group is a huge help in doing the lab because we could all put in our input
monltorlng databases I (crustacean researcher) that works at g %\0@»&\ . . o :
' i 3N and help each other whenever anyone's struggling with any topic or anything else.

NHMLA is going to morphologically % 5} o 4 (‘}
- s \,.:,'Z'

identify the shrimp using microscopy e
and he will work with a team of :
researchers to use DNA to try and

+ The use of databases (such us the Raritan River ' N T 0 B TA Perceptions of Online course delivery

They also are paying for this to be done,
which is helpful when a corporation is

Hydrological Observatory (https://tessera.rutgers.edu/rrho/ | S e e o o Chg o o .  TAs perceived team
and the US Geological Service database Water Quality | ? e z [ — 0
_ [, work as good (71.4%) or
Watch https://waterwatch.usgs.gov/wgwatch/ provides | r . ; 2 combination of auestions that students can excellent (28.6%)
access to real ime water-quality data collected in surface o Each lab setion meeting was 2 -3 hours volunteer to answqer and polls were used w
waters throughout the United States and allow students to J- . J P | . TA el h i
. . . with several breaks , many of the breaks where S perceived the quality

work with real time long-term observational data from . . £ stud TA | |

. . . . S used to introduce topics related to the course that ot student to L e o
different locations to answer questions (using scientific . 1

. . . were on the news during that week. engagement as excellent

methodology, Fig 5) about environmental impact on water (14%), good (42%) and
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: . - ity i . Effects of e CoMIBa L ackdaun oo Lhanliater Quality : &
quality and biodiversity Capstone Research Project- team project fair (42.9%) @

:
. Zoom Meeting Mean Hitrates Legend: The mean nimtes o * Lockdown period caused adverse effect on pH of water, moving it farther
e end of the semester, students have the opportunity to I ~mim || pomirme s :
) @ Recording meluding industry, consumption, 2 = = s to ‘md-"he R change between the data. These values refite the hypothesis of pH level .
| s perceived tha
- - - - - - = - /D roan Water Qu obtal ] o . . 4. In remote lab the ability of teams to work collaboratively was:
& Lockdown period caused a significant beneficial effect on turbidity of water.
practice their oral presentation skills by participating in a |
& am 3 =
: : : Methodology Review m- con Ipare to pl‘e
@ Excellent
virtual poster session (Fig. 5 P @ oo
- crestrc iy fc colform and S0 o1t e aran andemic in-person lab "
parameters of interest are turbidity, fecal coliform and dis ed’o at the Raritan - P @& Non-Collaborative
River near Manville, NJ. Data for these parameters is available on the USGS Water The COVID downs in New Jersey impacted many ilian ]
Quality Watch Database: wdin - d socializati da
https://waterwatch.usgs.gov/wqwatch/map?state=nj&pcode=00300. The water gage ansporta msumption, and s e &
sits at the bottom of the Raritan River at 20 ft. above NGVD and is equipped to impacted irounding environments as and i
measure conductivity, temperature, dissolved oxygen, salinity and turbidity. Turbidity - Ivmothesis reearding the decrease of mitrate concentrat
. . - is reporte d in formaz in nephelometric units (FNU), oxygen saturation is reported in air pollution. Our paper aims to study the imy D typothesis regarding the decrease of nifrate concentration.
units of milligrams per liter (mg/l) and fecal coliform is reported as an E. coli count;
[ ) f mill | (mg/!) and fecal colif d |
reported in colony-forming units (CFU). quali hypothesize that due to the decre tw naf ali =
The study will compare the values for each parameter m 2018 - - re a I n e SS O r a
0 0 o O - o 0 O and ary 2 The 20 data points will be collected on the first day of by bodies of water will have increased. T 1o ur
each month. lum t he data t: | d hipie ) )
I I Ia.nl U a |On S I S uan I a. |Ve reason I n S I S ra. In e anca | BRECiepic g e SINNRRESEg o] oo 4 et (L, s concenation, Qsolved onves - 7. Compared to pre-pandemic in-person lab, the level of student readiness
) ) will be performed using the mean values  Quality Watch database for the : ps pre-pande pe ai L= = = =© =
. . ) ) o determine statistical significance e abaed p re p are O for lab (prepared to make/discuss and execute lab activities) in remote lab
ges. We taine: (119 EASUTEI am
and visualizing results to foster conceptual understanding of -
2019 and April 15 20- Apnl an L
M make/discuss and
-
freshwater ecosystems and to develop analytical and o et
. Better in readiness
y y A () 5X - @ e VID-1 VI INCH e .

execute lab activities) In
remote lab no significant
difference (85%)

@ No significant difference in
in

Participants Chat Share Scr entrations of disselved oxygen and decrease in turbidity may suggest an mcrease in water

problem solving skills needed for scientific research, upper ==
courses and career preparation. Fig. 5 Example of methodology
preparation and review during class

time. Using critical reading skills.

quality due to limited transportation during the lockdown, the increase in nitrate concentration:

and pH reveal that factors other than human travel may significantly impact water quality during

Fig. 6 Example of scientific paper and poster prepared and presented
by a team (Spring 2021)
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