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Traditional Physics Lab

Questions

1. Arampis placed ona table top so that the bottom is hanging over the edze. &
marble and a goff ball are releazed from rest at the zame time on the ramg, at the
zame height. [The contact point for each is at the same height.} Assuming they roll

straight down the ramp without slipping, following paraliel paths, which reaches the

bottom first? Or do they both reach the bottom at the same time? Why?

2. Afilled cylindrical cam and an empty can the zame size are released from rest on the

zame ramp at the zame height. A=uming they roll straight down the ramp without
slipping, following paraliel paths, which reaches the bottom first? Or do they both
reach the bottom at the same time? Why?

Attempt to synchronize with
lecture (topics always
addressed first in lecture).

Summary of pertinent topics.

Goal: verify equations and
concepts.

Cookbook approach:

— What data to take and how to
take it.

— What to analyze and how to
analyze it.

Answers given.
Full lab report expected for

each experiment in term. _ _
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Promote Scientific Reasoning
(SR) as a Filter fornStudents

Subset of
critical thinking
ng
. Correlatlons
* Integrated hypothesis testmg :
. Hypothetlcal deductive Found;atmn of
SR skills

= Skills measured with ISTAR assessment
(extension of CTSR).

1starassessment. org l@
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COV Progression

Bloom’s
Presented with a scenario, students must...
Taxonomy
. : . oy : Understand-
Decide if experimental design is valid with two testable variables.
Interpret
Design a controlled experiment if there are more than two variables. Apply
Decide if a variable is testable when it is actually testable (more than two variables Implement
present).
Decide if a variable is influential when it is testable & influential.
. . . . Analyze-
Decide if a variable is testable when it is testable (two variables present). Differentiate

Decide if a variable is testable when it is not testable.

Decide if several variables are testable when some are influential & hidden relations

exist. Create- Putting

elements
Decide if several variables are influential when some are influential & hidden together to
relations exist generate

prediction

Predict outcome by deciding if a variable is influential when it is influential.

Wood, K. E. (2015). Evolution of Scientific Reasoning in Control of Variables University of -l@
for Undergraduate Physics Lab. Dissertation. CI N CI N N ATI



First Semester Physics Labs
Developed to Instill...

* Thinking like a scientist.

= Exploring and predicting.

" Posing a testable question.

" Designing experiments.

" Collecting data to answer a question.

* Interpreting data through graphs, 1dentifying patterns.
= Sharing data as a research community (whiteboards).

* Engaging in evidence-based reasoning & argumentation
when writing lab reports.
University of -l@
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ISTAR Physics Lab

1. Vour name, frst and Jast names gfal jab partners, descriptive Hithe gf the experiment thatincludes the DV and

fol and whan the expariment was conduched.

Z. Inziudo an exporimental design tomplate for oach factar invostigatod by your group. A blank template i
provided below. As many times as nesded, it should be copied, |pasted inta your nepart, and filled in. Be sure to
rramiber mind Hithe the tahbes for emey referenos ber fs *Tabls 1. Eqperimental desgon pisn for debermining

mipact of mass on acosleration of "]

Experimental Desizn Tamplate

How does odded mass impact the momant of inertio of g
Rase=arch Question e Pt
rotating rog?

D= peindant variable {DV]

Independent variable {1V]

Cantrol Variables {CV) richdi actoal vaboa)

Testable Hypothesis

Prediction

3. Data tables and graphs v sach fachor ineestigated.

a

&

L

Put column hescars with units in each table. Number and tithe each table for easy neferanos fe, “Table 1.
Deats for investimating whether car mass impacts scoslaration.”).

Labal =mch graph suis with the sppropriste varksble and unit. Incude enror bars and =0d an expisneony nde
an the praph when the bars ane too small ta be seen. Include on the praph the aquation for the bastit line.
Mumber 2ind tithe aach praph for easy rederance jao “Figune 1. Graph of cart mass versus spaed ).

nolude =il messurement unosrtainties aind describe how thess were estimated.

4. Dismuceinn and sonclusion.

-8
o.

=}

d.
[

3. Correct grammar usage and properly Shed references, if appiicabie.

Restate for the resder the ressanch question being investigated in this lab.

Driscuss how

. - the ewperiment halpad addness this ressanch quastion.

. - §he mathematical model was developed using the experimental datamraphs.

Be sure ta redler directly to the raphs in your discussion.

Drisouss which errors jrandom and/or systamatic] were presant aind what was done o reduos tham jor could
e done in the future to neduos tham|.

Driscuss mmvy constraints in this expariment thet may limit the menersicability of your results.

Diiscuss any assumptions made.

1t fis important to proofresd your witing

and T0 Connect mistakes in spaliing, mrammar, and punchuation. Uss the AFA stybe o fendie refenenoss.

Flipped classroom,

structured/guided inquiry-
based.

Pre-lab reading material and
online quiz.

In lab student groups of
three or four, instructor
engages Socratically,
checkpoints.

Handwritten Lab Records
graded with rubric.

Four lab reports over te “[.
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Group

Whiteboard
Results
Week 1 Week 2 Week 4 Week 5 Week 6
Pendulum Pendulum | , Pendulum Projectile Motion Newton’s 2™ Law | | Newton's 2™ Law
» RQ: What impacts « RO What impacts * RQ: What impacts * Application of * RO: How is acceleration » Apply experimental
the period of a the period of a the period of @ mathematical model af a system related to mathematical madel
pendulum? pendulum? pendulum? to make predictions the force appiied? to create outcome
» Identification of s Uncertainties due to * Reduce error * Propagation of * Design and conduct * Challenge Lah:
variables (DV,IV.CV) Ry it e uncertainties controlled experiment Gwer_\ ala rzerca]'t,
s Write a testoble and technigue madel from :ﬂ‘:;‘;’z;’;::‘“f:::' fnr:i';ti':a:a;m;i "
hypothesis . USE.Of Efro Bars ?nd Experimental data e experimental data the cart to accelerate
* Experimental design equivalency criterion + Write a Lab Report ~ SR W aseaeis) at a spacified value.
* Graphical analysis * Systematic and (justify a claim using s | modal * Write a Lab Report
+ Making and random errors evidence) - p—— (justify claim using
supporting a claim —— evidence)
with evidence T 1 B j, |

N Ne 8 J Lab \_ ,z \ )

Week 9 Week 10 Week 11/12
Cons. Momentum Rotation Windmill
& Energy
7 = y :

* RQ: What affects the * Challenge Lab: * Lab Challenge 1: g :iﬁH:rai‘;efsomr'on : .Fn?‘ v::!;::ncﬂ:z of a
period of on Use SHM set-up and Collect enough datato of m:ss agac i Wl'ﬁmf'H b!:z:
ascillating spring, mathematical model demonstrate that i of’;:'nerrr'o of system?
mass system? to determine mass of mamenturn and rotating rod? « Desicn Chollenge Lab:

* Design and conduct . energy of a system is « Design and conduct Buildgthe fast:fle )
controlled experiment Grou mns?r\red inan controlizd rotating windmill
to determine mathe- p elastic eollon E;Sinl experimentto blade system
matical model from Whiteboard carts of air trac determine mathe-
experimental data * Lab Challenge 2: matical model from

Results Determine mass of experimental data
unknowncart  Lab Renort
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Results at UC
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Current Status

 Concentration has been on Control of
Variables skills.

* Working to expand statistical and causal
reasoning scaffolding and instruction.

* Looking to share SR curricular framework.
— We will work with you to adapt your labs.

@
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Thank You! Time to Wake Up!

Questions?

Larry.Bortner@uc.edu

Krista.Wood(@uc.edu
Kathy.Koenig@uc.edu
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