Appendix A: Collaborative Inquiry Project Instructions 

Collaborative engagement in scientific inquiry is a cornerstone of scientific discovery and is a valuable component of science instruction. During the semester, you will participate in a collaborative scientific inquiry project. Each of you will be assigned to a small group (2–4 students) that will engage in a hands-on, collaborative project. Your group will identify a question that interests you (related to the guided inquiry activity you just completed) and design and conduct an investigation to help answer that question. As a group, you will document your communication and progression through the inquiry using the group discussion board (or other communication tools of your choosing). Keeping detailed communication records is important, and evidence of group communication occurring outside of the group discussion board must be shared with the instructor as part of your final project reflection.

For this project, you will turn in (1) a group digital science notebook and (2) an individual reflective paper over your experiences. The details for each portion of the project are below.


Digital Science Notebook** 
Each group will submit a Digital Science Notebook entry that contains the following information:
a. Research question your group investigated.
b. Background Information: Your group will need to conduct some basic background research on the topic in order to help you make sense of your data—scientists do this as part of every investigation they complete.
c. Methods used to investigate the research question.
d. Data Collected: Data should be included in an appropriate visual display (e.g., table, graph, or diagram)
e. Your Conclusions: Your conclusions should be based on BOTH the data your group collected AND your research into the scientific content knowledge.

**A digital notebook entry is simply a digital format for capturing and communicating information. You can use any format you prefer as long as your product on its own fully presents the elements listed above. Some possibilities are:
· A Prezi with audio/video embedded
· Google Slides/PowerPoint with audio/video embedded
· An Adobe Spark presentation/video
· A Padlet
· A blog
· A digital poster
· Your idea?

Individual Reflection
The intent of this portion of the assignment is to complete a reflective analysis and evaluation of your experiences participating in the collaborative inquiry project with your group. Your paper should be approximately 2–3 double spaced pages (with 1-inch margins and a 12-point font) and answer each of the following questions in detail:

a. How was your experience with collaboration? What worked well? What was challenging?
b. What strategies did you use for communicating with each other and managing the project remotely? Please provide evidence or a summary of anything else you used besides your group discussion board.
c. How did you and your group mates support and complement each other? How did you define your roles and tasks within the group?
d. How do your experiences working collaboratively on this project impact your perceptions about how you might incorporate collaborative experiences in your own classroom (both face to face and remote)?



Appendix B: Example Research Questions Explored by Students

University 1: Oobleck
· How does temperature affect Oobleck’s properties?
· What happens to Oobleck if you add a greater proportion of water or cornstarch?
· What properties occur when cornstarch is mixed with liquids other than water?
· Does Oobleck behave differently from when it is fresh compared to when it has been sitting out for an extended period of time?
· Does the temperature of the water affect the properties of Oobleck?
· Will changing the liquid substance to milk, juice, oil, or vinegar, rather than water, in the Oobleck affect the consistency or overall outcome of the experiment?
· How does baking Oobleck in the oven affect its physical properties?
· What happens if we substitute flour for cornstarch?
· Can an item sink into Oobleck to the depth of 1 inch?

University 2: Hot Wheels
· How does the position of the loop impact the speed of the car?
· How does the ramp material impact the distance the car travels?
· How does the mass of an object affect the distance it travels?
· How does the height the car is launched from impact how far the car travels backward after hitting the wall?
· How does the material that the Hot Wheels car collides with affect the ricochet distance of the car?
· How will the transfer of kinetic energy to Car 2 (sitting at the bottom of a ramp) change depending on the potential energy of Car 1 (at the top of the ramp) and/or the length of the ramp?
· How will the friction of various surfaces affect how far a Hot Wheels car can go after being released down a ramp with constant height?

[bookmark: Oobleck_nonames]

Appendix C: Example Student Research Projects
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What happens
when we mix milk
with cornstarch ?

*Viscosity: the state of being thick, sticky, and
semifluid in consistency

Background

Oobleck is a non-Newtonian fluid which is a fluid that
changes it's *viscosity under stress.

QOobleck is known as a soupy mixture of cornstarch and
water. It switches between a liquid in the bowl to a solid
when you apply "stress” which is pressure.

The particles in the cornstarch get pushed together when
pressure is applied which is what causes the solid like
consistency.

We used whole milk in our investigation. Whole milk is

composed of fat, protein, lactose, and ash.

Water is composed of two hydrogen atoms and one
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oxygen atom.

Oobleck is a borrowed term from the book
Bartholomew and the Oobleck by Dr.
Suess.

Water Oobleck

1cup cornstarch, 1/2 cup water

-Liquid in bowl & hard when
touched
-When dropped, liquid
consistency

-pancake batter

Milk Oobleck

1cup cornstarch, 1/2 cup whole milk

-Lumpy when mixing
-More difficult to mix
-Doesn't absorbing cornstarch as
well as water mixture
-More pliable than water mixture
-When dropped, solid consistency
-Play doh

We wanted to investigate the different
properties Oobleck would have if we mixed
it with milk instead of water. We asked
descriptive and relational questions when
collecting our data.

Investigation Questions???

-What happens when we mix milk with the cornstarch?

-What are the properties of the Oobleck mixed with
water?

-What are the properties of the Oobleck mixed with milk?

~How are the properties between the water Oobleck and
the milk Oobleck similar?

-How are the properties between the water Oobleck and
the milk Oobleck different?

Properties
Different

Similar

-Milk Oobleck has
cottage cheese like
consistency

-Milk Oobleck is
solid when dropped,
while Water
Oobleck is a liquid

-Color
-Sticky texture

Milk

In conclusion, we found
that when mixing milk with
cornstarch the
consistency of the
Oobleck changed. The
milk was able to be
absorbed into the
cornstarch more than the
water. This caused the
milk mixture to be more
solid than the water
mixture. This could be
because water is able to
move/flow through the
cornstarch better than the
whole milk.

Conclusion

Last thoughts

*We wondered what
would happen if we
used Skim milk since
there is more water in
that kind of milk.

https://www.livescience.com/oobleck-mysteries-

Sources

solved html#:~:text=Unusual%20fluid solidifies%2C%20bends%20and%20even%20tears.

https://www.scientificamerican.com/article/oobleck-bring-science-home/
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COLLABORATIVE
INQVIRY

HOW DOES THE mASS OF AN OBJECT AFFECT THE
DISTANCE IT TRAVELS?

BACKGROUND

Mass and velocity are directly proportional to momentum. I you

increase the mass or velocity of an object, the momentum increases
proportionally. Therefore, the greater the mass of an object, the harder
1 it is to stop (Newtons Laws of Motion).
I “...the force of gravity depends on the mass of the object it's pulling.
| Gravity pulls the balls down the ramp, and the force of gravity is bigger
< ar on larger-mass objects. The extra force on the bigger ball means that it
- has more energy when it gets to the bottom of the ramp and
consequently travels more before stopping. The force of friction
(between the ball and the ground) eventually slows the ball fo a stop.
Friction depends on the mass of the object too, but the link between

mass and acceleration shown by Newton's second law also means that
it takes more force to slow down a bigger object’(Johnson 2018).

To investigate this quesmn, we euc?used the same car, same
ramp, same height of two books and same surface. We first
tested just the car down the ramp, starting at the top and

using @ pen fo secure and let go of the car. We tested three
times and recorded our results in centimeters travelled. Next

we tested the car with two nickels taped to the top with
scotch tape. We tested three times and recorded our results.

Next we fested with four nickels taped, and finally with six
nickels taped. We measured from the end of the ramp to the
part of the car that was closest to the ramp. We found
averages at the end.
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Based on our research, the more nickels (mass) added to r!! car should result in that car going the
farthest distance. According to Newton's second law, it takes more force to slow down a bigger/heavier

object. In this car experiment, we were very careful in controlling as many variables as we could. The only
variable we changed was the mass of the car by adding nickels to the top of the car. Unfortunately our
data does not correlate with the research we conducted. The trial average with O nickels was 118.43 cm

and the trial average with 2 nickels went up to 125.13 cm. The average distance then only decreased after

that to 122.69 for 4 nickels and lastly 117.90 for 6 nickels. These inconsistent numbers may be a result of

hulyan error. If we were to do this experiment again, we may need to control more variables such as how
uch tape we add to the car. Another possibility for the cause of these results may be that the car
sGmetimes hits the sides of the ramp causing the car to slow down as it goes down the ramp. Using a

Iiii with a larger width could help co_
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