7 WSg ZUKUNFTSSTRATEGIE
[EHRER'INNENBILDUNG

Flight Physics Concept Inventory:

Current Challenges and Design for the FliP-Coln COMPETENCE LABS
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* Problematic iconic representations

ol CEB The Flight Physics Concept Inventory (FIiP-Coln) +  Atypical cases predominate (wind, shear, stall, climb fight)

will provide feedback to high school and college students in introductory * Finding sample of adequate size for test development  Curricular challenges (war history of Germany, US science standards)
physics as well as their educators about common in » Lack of research » Reconciling the different models of lift (items' independence)!

flud dynamics in the context of flight. Since this tool is still in *  Problems caused by online & textbook misinformation + 2 What did we miss?!

development, the author is thankful for with
concept inventory designers as well as PER and fluid dynamics experts.

» Challenges to Overcome

QID006: Which streamline photo is the real one (looking at
the positions and deflections of the air packages)?

The next sketch shows an infinitely wide airfoil profile from the

side.

C u rre nt ve rs i o n : S i n Ce i d e a | ized I:z :::‘ZeildissTr:klzrimsgf!c)orlvt\:lli:fef:/)ir:dlT)fltotnc/)srif/i:tk; 20 m/s.

An online-based In ple nentation Is Currently In develop nent. T e g R SRR T o _ representations caused problems (ie.
- “ sei ein Luftteilchen unter der Tragfliche zum Zeitpunkt 0s (bzw. +=0,1s; ¢=0,2s) Ea”y version Of QID006 : : £ :
.8 S€l ein Lfitelichen et der B gl o et o , , , with  identificaton ~ of  symbols,
» - “sei ein Luftteilchen iiber der Tragfliche zum Zeitpunkt Os (bzw. *=0,1s; ¢=0,2s) ) DraW the pOSItlon Of the air pa I‘[ICleS for tlme

: : Zeichne die Position der Luftteilchen zum Zeitpunkt 0,3s, 0,s,...2,5s (mit rotem und blauem Stift). 20,35, 0.4s,...2.5 (with a red and blue pen).” in:eesp;;nnden%ermt;)t) lift thheeoride:éiduer;usuﬂ
> Why we dESIQ" FIIP'COI"? Most educational resources provide : 1,05 | Physics education students pilojting the ?nanipulate real pl;OtOS and test for the
oversimplified or erroneous explanations about aerodynamic lift and drag in fluid et B Y, Egsvzcr’]'(;‘ Shean‘ji_gg;?]'e&zsﬁigiel[ztrf;‘:t'”QSOt;'z two most commonly ~misunderstood
dynamics and thus leading to misconceptions. Building on the NASA/AAPT joint project . i could explain the model but were unable fo Cf)“cepfs (ddeﬂ]?c“og a”f Stpee‘; Chalrt‘.gle)
"Aeronautics for Introductory Physics” educator guide (VIEYRA et at., 2015), we are 5% | answer the question correctly. \C/foiiecqouseesﬁ’or?_ e A R
designing a concept inventory to elicit misconceptions about physics in the context of s e ——————
flight. TSE;gBﬁ“zth:g}S;m"gl—dbm:"g” i EM Version 7 of QID006: The two aspects of
Misconceptions in fluid dynamics are widespread in society and have great impact 6. DloAHitinguri) ot ohw wandich ek agtacte wndersaatavadner, | BT L the question (deflection and speed
on the engineering design of everyday items such as cars and aircraft. Consumers’ change) were spiit info two separate

: o : : o : : N questions to reduce cognitive load,
design decisions ultimately impact fuel efficiency and environmental footprints. There — ]

_introductory_physics.pdf (Rebecca Vieyra) [2017-02-09]

a.gov/sites/default/files/atoms/files/aero

“u\m\\\\\\\\\m‘ “n\un\\\\\\\\m'

retrieved from https://lwww.nas

il

page:

example boxes were introduced and

exists a wide variety of misconceptions from misunderstandings about aerodynamic streamlines instead of air particles were

shapes to the misapplication of Bernoulli’s principle in the context of flight. used to represent the phenomena of
Fluid dynamics is an increasingly important topic in a transportation-based growing nerest

“global village™. Despite the significance for society, fluid dynamics is often relegated to

middle school curriculum, if addressed at all, and tends to fall into the gaps between
M Current Challenges: The challenges of a concurrent bilingual

more thoroughly studied disciplines such as kinematics and thermodynamics ir],‘m» _
‘rz Ny Past Procedures: In order to maximize the Inventory’s validity, early development of the instrument in English and German were
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WI. Zu Frage 6: Markieren Sie an den mittleren beiden Stromungslinien paarweise die Position zweier Luftteilchen alle 0,1s (z.B. nach 0,1s, 0,2s, 0,3s...3,1s)
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high school. For similar reasons, flight physics is frequently overlooked
at universities. ' versions of the FliP-Coln were open ended and based on student underestimated but also turned out to be surprisingly fruitful for eliciting

result in more attention to the lack of student ol ;. answers as well as instructor experience which were collected during differences in writing and learning culture and linguistic vagueness.

understanding and instructional time spent s | the last 4 semesters of our advanced physics laboratory courses. Then, Moreover, it is a constant challenge to crate and iterate items that are

on flight physics and fluid dynamics. ' informal expert opinions were collected to precise but also expand the (A) easy to understand, (B) phrased scientifically correct and (C) not misleading.
S scope of important flight physics problems. Parallel to that, the items

e i o e A G e VLR ST o VO .S @1 s went through several iterative design circles based on students’ written Next Challenges:

el et SO T D R ()() answer strategies, written comments and “think aloud” video interviews 1. Finding experts in PER, fluid dynamics and language sciences.

o Ty Mo e 1 oo oy Wt £ Com o B e e 4 08 concerning the latest FliP-Coln version. Piloting participants in the 2. Finding educators to field test with big N for an item analysis.

e e Ll e o iy A S T R E—— iterative development were mostly German science education students. 3. Finding test takers fluent in English, German and physics thinking.
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