Research Posters for Assessment of Quantitative Reasoning & Scientific Literacy

Alanna L. Lecher®, Erika L. Doctor, Cassandra S. Korte

Overview

Lynn University’'s core curriculum, the
Dialogues, includes five key thematic areas
including scientific literacy and quantitative
reasoning

Students are required to take either
standalone or embedded courses each year
These courses traditionally require both oral
and written communication assignments
We recently added the option to replace the
traditional assignments with a research
poster, to garner the skills specific to
research communication

Requirements & Rubric

Requirements
1) Write or present a brief research proposal
2) Make a professional-style research
poster
3) Present in an elevator-pitch style and
field a question and answer session

Example Rubric Requirements

Proposal includes relevant background, hypothesis, proposed methods, and/or anticipated
results

Introduction contains sufficient, relevant background referencing peer-reviewed sources
Introduction narrows appropriately to clearly stated hypothesis; hypothesis is justified based
on provided background

Experimental method is clearly stated without unnecessary detail; described for audience
using a diagram, figure, or photograph as appropriate

Figures of results (graphs, tables, photographs, etc.) are included and are properly labeled,
statistics are properly formatted

In the discussion section, conclusions are stated clearly and are justified based on presented
results; Future research questions and/or limitations are identified

Poster is written with clear, concise text, and uses bullets where appropriate. Writing is free of
errors in grammar, spelling, and usage, and uses discipline-specific vocabulary. Sources are
correctly cited in discipline-specific style

Poster has appealing and organized layout; legible font; effective use of white space; all
required components (title, author(s), introduction, methods, results, discussion, references)
are present

Presentation is professionally delivered with clear explanation of all components using
discipline-specific vocabulary; elevator speech fits within 2-3 minute time frame and presenter
does not read

from poster but refers to diagrams and figures as necessary

Presenter(s) can answer questions about research; presenter(s) handles critique well

College of Arts & Sciences, *alecher@lynn.edu

Forensics Example

Course

 FOR 395: Arson and Explosive Scene
Investigations

3" year course focusing on the
interpretation and reconstruction of arson
and explosive scenes

» Course meets university's quantitative
reasoning requirements

Assignment

1) Proposal of project using the Fire Dynamic
Tools spreadsheet models from the nuclear
regulatory commission

2) Students collect data changing a
parameter on the chosen spreadsheet to
observe how it changes the outcome value
including finding limits to their chosen
model

3) Students present poster to class

Example

LYNN How Ceiling Height Affects Smoke Detector & Sprinkler Response Time
Olivia Lovins & Erika L. Doctor, PhD

Lynn University, Boca Raton, FL
Introduction Results

Fire scene modeling utilizes a set of
computational tools to analyze fire behavior with
complicated mathematical equations. This
modeling is used to design and analyze fire
protection systems, understand the effects of fire system (graphs 1& 2). I did however reach the limit of
on persons and property, estimate risks of fire, the system in graph 2 above 3 m. These results indicate
and assess post fire reconstruction (Gorbett, e ‘ that higher ceilings affect sprinkler and response time.
2006). . - The higher the ceiling, the longer it takes a smoke
detector and sprinkler system to respond.

UNIVERSITY

Graphs 1 & 2 presented an incline

As the height of the ceiling increased, so did the
response times of both the smoke detector and sprinkler

Importance of Fire Scene Modeling: Produces INPUT PARAMETERS
graphical representations and calculations of fire
conditions and behavior in a specific space.

Conclusion

Higher ceilings mean greater air flow, which
leads to fire quickly spreading and growing out
of control. Ceiling jet flow will emerge from the
sprinkler system? area of plume impingement on the ceiling.
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Research Question: Does the height of a ceiling
affect the response time of a smoke detector and

Hypothesis: As the height of a ceiling increases, Results
the response time of a smoke detector and
sprinkler system will also increase.

Overall results show that a smoke detector and
sprinkler system will take longer to respond
when a high ceiling is present. However, little

data was obtained in regards to sprinkler system
Purpose: Understand the relationship between response time due to a reach in the system‘s

the height of a ceiling and the response time of a E 02 it limit.
smoke detector and sprinkler system.

2 o height in the smoke .
& se time Hypothesis was proven.
Methods i
’ Future Questions: Would differences in

ambient air temperature also affect the response
times of a smoke detector and sprinkler system?

Excel spreadsheets used: Estimating sprinkler
response time, Estimating smoke detector response
time (Hausman et al., 2013)

Parameter that was changed: Height of ceiling 3 Lj Bry xs, howewer o Refe rences
above Top of Fuel |

Parameters that stayed the same: Activation
Temperature of the Smoke Detector/Sprinkler System
& Smoke Detector/Sprinkler System Response Time
Indes (RTI)
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Environmental Science Example

Course

 ENV 340: Environmental Statistics

« 3" year course focusing on inferential
statistics using authentic environmental data
from government databases

» Course meets university's quantitative
reasoning and scientific literacy
requirements

Assignment
Annotated Bibliography of 5 peer-reviewed
articles relevant to topic
Gallery walk of research proposals
Students collect data on their own or from
a database and perform inferential
statistics
Students present poster to class

Example

Comparison of Measurement Accuracy Between Caliper and iPhone Apps

LYNN Taryn'Lagor, Alanna Lecher *, & April Watson’
UNIVERSITY 1Lynn University, 2Everglades National Park, *alecher@lynn.edu

Introduction Results

« Measurements of wild live shell and shell artifacts can %0 Box and whisker plots of
help us monitor and understand past and present g6 both shell measurements
environmental changes. (Dong et al., 2018) T (Fig 4) and bone

* Measuring live shell can also be useful in determining =75 _ = S measurements (F!g 5) did
the most efficient and effective farming methods. 2 2o 3 not show much difference
(Capelle et al,. 2020) g €5 g , between measurement

= g

+ Measurements of bone artifacts can give insight into the £ 60 devices.
influence of ecological resources on survival and health 55
of area inhabitants. (Grosjean et al, 1997) 50

* Calipers are the traditional tool used for accurate Caliper *Ruler App *Aruler App -Caliper =Ruler App *Aruler App
measurements in scientific settings.

* Smart phones are easily accessible, on hand always, and
can save data without extra tools being needed.

* How accurate are measurement apps in measuring
artifacts?

The data was analyzed with
an ANOVA. The resulting p-
value was 0.998, showing
Figure 4:. Box and Whisker plot of shell measurements Figure 5: Box and Whisker plot of bone measurements no signiﬁcant difference
from Calipers, Ruler App, and ARuler App. from Calipers, Ruler App, and ARuler App. between the measurement

methods.

Methods Conclusion

* Each shell artifact was measured with * The results of this experiment show no statistical

Calipers, Ruler App, and ARuler app. difference in the measurements taken using a Caliper vs
measurements taken on an iPhone apps, indicating the
apps are adequate for measuring artifacts

* The Ruler App was closer to the caliper measurement
* Measurements were logged into a than the Aruler App

 Each bone artifact was measured with
Calipers, Ruler App and ARuler app.

table. * Although the measurements may not be statistically
« Box and whisker plots were used to significant, it would be prudent of any scientist to
continue to use calipers for measurement as a
difference of 0.5 mm can be important.

evaluate shell data and bone data
symmetry individually and see if the

data means were comparable to the
Figure 1: Samples of shell and bone .
artifacts that were measured with 3 - medians.
the calipers and 2 iPhone apps. Black o 4 « An ANOVA test was run to see if
triangles represent points of - i
measurement on the bone artifacts. - o ' bl there was a significant difference
Shells were measured along their
mantle.

Wang, C. H,, .. & Che, H. (2018). Response of growth and development of the Pacific oyster (Crassostrea giga:

between any of the measurement
Figure 3: ARuler App measurement .
techniques.

*This student poster was later presented at the Florida
Anthropological Society Annual Conference




