Diving Into Diffusion, Bacterial Culture, DNA Collection and Solar Energy
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Introduction Experiment 2: Bacterial Culture Experiment 4: Solar Oven Smores

Throughout our 5 lessons with the WISE program, we have studied and performed Experimental Introduction - Student Results - Experimental Introduction -
experiments revolving around different scientific questions. We studied the effects of

diffusion, bacterial culture, DNA collection and importance, and the use of solar
energy to create heat.

All students performed the experiments, collected their data and discussed
thoroughly their results with each other and their mentor. Collectively, as a group, the
students put this poster together as a visual representation of all our experimental
techniques we have learned from our kitchens which is COVID-safe!

We wanted to learn how bacteria samples grew on agar plates after they were swabbed Grace’s Data In this experiment we aimed to understand the effects of solar energy on substances in controlled

with our mouths and other things around our homes. We chose to keep the dishes in a environments (i.e. The two different pizza box setups, with or without the black paper, lined with only
aluminum foil.) Solar energy is important, as it is a renewable resource that we cannot deplete.
Understanding how to use solar energy efficiently is imperative to conserve resources on Earth, allowing us
to be able to live here sustainably. Solar energy has formed into a political divider within today’s society.
Many politicians separate themselves by either saying they are for or against investing in “clean energy,” in
this case it would be solar energy. The main leverage that they hold for anti-clean energy is the cost of
implementation. For the other side, the claim is that the implementation of clean and renewable energy is
rather something not to be debated, but a necessary step in preserving the Earth that we live in.

warm place because heat allows for bacteria to grow and replicate. Generally, we Experiment | Day 1 Day 2 Day 3 Day 4 Day 9 Day6 | Day1d
expected to start seeing bacteria growth after a few days, however, we were not entirely
sure what this would look like.

Grace’s

Grace hypothesized that the dish with her bacteria would have more growth than the
dish swabbed with her dog’s bacteria.

Emma hypothesized that the dish with the bacteria from her mouth would have more
growth than the dish swabbed with her cell phone.
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Diffusion and Bacterial DNA Collection and EXperimental COHC]USionS -

Osmosis Culture Analysis

| hypothesized that the addition of the black paper on the bottom of the pizza box will produce a greater
increase in temperature (and effect on the marshmallow). This is because the black paper will draw in the
solar energy and absorb it (more so than just aluminum foil), and the reflective sides (aluminum foil) will
keep the acquired heat within the box.

The bacteria formed colonies that look like dots on the agar. It grows slowly within the
first few days, so visible growth will not be observed until about day three or four. Bacteria
grows fastest in warm and moist environments. Different environments will affect the
outcome of the experiment. For example, Emma’s dishes appeared to have more growth on
them than Grace’s did. This could be due to keeping our dishes in different environments.
The area that Grace kept her dishes in was likely cooler, and the area that Emma kept her
dishes in was warmer.

Emma hypothesized that her plate which had the bacteria from her mouth would have
more growth than the plate that had the bacteria from a cell phone. This hypothesis was
proven to be correct because the dish that contained bacteria from her mouth had slightly
more growth than the plate that had the bacteria from a cell phone.

. - - . Grace hypothesized that the plate which had the bacteria from her mouth would have
Experlment 1 : lequlon and OsmOSlS more growth than the plate that had the bacteria from her dog’s mouth. However, the plate
that had the bacteria from her dog’s mouth, had slightly more growth than the plate with

Experimental Introduction - the bacteria from her own mouth. Grace’s hypothesis was proven to be incorrect.
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Charlotte & Brianna & Angelina &
Joanna EmmaF. Riley

Student Results -
Angelina’s Data

We learned about osmosis in this experiment which is the diffusion of water. We experimented with an egg because
once the shell is removed it can be used as a permeable membrane for water to go in and out of. Generally, we Temp.: below 100°F
hypothesized that the size of the egg will change as we put it into the different solutions since we are learning about the Trial 2: With Black Paper

Experiment 3: DNA Collection and Analysis .

These are our hypotheses for the steps in this experiment: - 1 _
1. The shell will deteriorate over time due to a chemical reaction between the shell and the vinegar. EXperlmental IntrOdUCtlon

2. The water/vinegar in the egg will move out of the egg and into the corn syrup and vise versa to balance the
concentration on both sides of the membrane.

3. The egg will absorb a lot of the water, and the egg will get rid of most of the corn syrup and turn the color of the
food coloring.
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In this experiment we learned how DNA collection and analysis can be helpful in modern times. DNA is the actual genetic material that makes up e [l S ER T =

our entire bodies. A lot of things can be learned from studying DNA including the causes of genetic diseases, how your genes can lead to physical
and mental appearance, and how certain genetic codes can help cure specific illnesses. | expect that people will continue to analyze and use DNA
to further our understanding of living organisms and more!

Experimental Conclusions -

Student Results — Student Results -

) ) My hypothesis was incorrect based on the data that | had observed. | feel, however, that | cannot make
Char]Otte S Data ]Oanna S Data Brianna’s Data Emma F_'S Data a true conclusion because on the day where | placed black paper on the bottom of the pizza box, the
. , Shot Glass with Spit Cells ‘ weather was drastically different from the day where it was just aluminum foil; the weather was much
o B _ . colder, cloudier, and it actually rained towards the end of the trial. This means that there were more than
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one independent variable within my experiment, which makes my experiment invalid for conclusive
measures.

Based on the data of my trail with only reflective materials, the marshmallow was unable to melt. The
chocolate only slightly melted on the top part of the marshmallow. This shows that there could have been an
insulation issue, as the highest temp recorded was only 150 degrees Fahrenheit.

While my experiment had a few issues (insulation and weather differences), the data gathered for my
aluminum foil alone trial showed some promise in the power and usages of solar energy. | could see, when
done properly, how solar energy can be a great way to provide energy/electricity for everyday use (and not
just melting marshmallows).

Stretched DNA

Experimental Conclusions -

We learned that right now the current uses for DNA are very prevalent as the COVID testing utilizes this. Another very important DNA use is within ConCIuSion
databases. The current use is by a thing called DNA Databases. Countries all around the world collect people’s DNA in order to study them, and for
security reasons. This way crimes occur they can match the DNA to one hidden in a database in order to prove who the suspect is. Overall, the concepts of osmosis, bacterial culture, DNA collection were successful. However, the solar oven

experiment was not fruitful due to weather issues and limited sunlight. Sometimes science doesn’t work and

that’s okay, we can learn from everything!

Your genes may be unique to you, but they do come from somewhere. Your genes are a combination of your parents, but some hidden things can

carry over from your families. For example; My mom has green eyes genetically and my dad has blue. My eyes change colors from Green, to gray, I he I eam
and then to blue since my genes are a combination. My brothers have a mix of green and blue too since they also have the genes from my parents.
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However, my grandparents were redheads, but my parents and their siblings don’t have a single redhead, and neither do me, my cousins or my ' 1]
siblings. These are hidden genes, so there is a high possibility that our kids later will be redheads that skipped a generation. Crazy Right? ‘
n

Experimental Conclusions -
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We found these interesting uses of DNA collection and analysis: % Angelina Maligres
1. Genetically Altering Plants.

a. Altering plants can be a good way to make hybrid plants to support ecosystems and other needs. It can also help make new species
2. Genetically Altering Animals
a. Altering animals could lead to new species as well and some freaky combinations. Someone made a pig glow! In extreme circumstances
you can also make clones of identical animals
3. Medical uses
a. You can use them to develop medicines in the pharmaceutical world and help cure many diseases and sicknesses in the medical world
4. ldentity Verification
a. You are the only one with your exact DNA Code, meaning that it can be used to find you in an emergency! Also, if you commit a crime, so
try not to get that DNA loose when you're robbing that bank!

In this experiment we learned about osmosis, the movement of water through a membrane. In the experiment once the
shell of the egg dissolved, we were able to clearly see how the water moves from an area with more water to an area with
less water through the egg. When leaving the egg in the vinegar for 48 hours, the shell disintegrated and it was able to
absorb the vinegar, since the vinegar has a lower density than water, and increase in size.

Then when leaving the egg in corn syrup for 24 hours we were able to see how the egg mostly released water since the
membrane didn’t allow for transfer of corn syrup. . Therefore, the egg shriveled and became smaller. In the last step, we
left the egg in a mixture of water and food dye for 24 hours. After the 24 hours the egg absorbed a good amount of the
water and exert some of the corn syrup. The egg increased in size and turned the color of the food dye.
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Overall, our hypothesis for each stage was correct, we were able make our hypotheses with our basic knowledge of
0SMmosis.
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