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| am describing the development of Buffalo State's iPad video physics During the months of July and August | have personally worked on iPad Physics Content Multimedia Presentations are a appropriate projects for high
project. Beginning in summer 2015, graduate students and in-service 2015, Buffalo State held two of its video projects in both of the summer Research school and college physics students, as well as pre-service teachers.
teachers were tasked with explaining concepts or experiments through annual summer courses for physics courses and PHY 520. As part of an Physics However, we caution against using these videos in the place of classroom
the creation of short videos labeled physics content multimedia teachers: PHY 510 Physics for High independent study this semester, | Content lessons. Students will not learn nearly as much from their classmates’
presentations. These have many similarities to videos on the YouTube School Teachers: Content & have been refining the video videos as they will from their own. See Muller’s YouTube Veritasium
channels minutephysics and Veritasium, but are not meant to achieve Pedagogy, and PHY 622 Powerful creation process and identifying \ / video “Khan Academy and the Effectiveness of Science Videos” for a
the same production quality. Conceptual learning is the intended ldeas and Quantitative Modeling: realistic goals for its use in physics cogent discussion of the limits of clear explanation. Our takeaway
outcome of the assignment, not a professional video. Videos are Electricity and Magnetism. For the first classrooms. P\r/g;ent Storyboard insight is “Watching a clear and correct explanation is NOT learning;
produced on the iPads using filming, editing, and voiceover features of time, both courses included a physics | | | 1aeo but creating and refining your own clear and correct presentation
apps like iMovie and iMotion. | am presenting and discussing video as a group project. Students | The diagram on the right gives a fosters learning.”
suggestions, rubrics, guidance, and lessons learned for teachers were provided iPads for use on the . roadmap fpr educators who would | | |
desiring to assign and evaluate expository physics videos produced by project and were given guidance and Two students from PHY 622 are like t.o RS phyS|cs. content Edit Film Making quality videos is hard work, and almost certainly an
students for credit. This work was supported by the NSF, SUNY ITG support by instructors from the shown working on their physics multimedia presen.tatlons. It .Sh0U|d inappropriate goal for physics content courses for students who are
and the University of Cologne as well as SUNY Buffalo State Physics. University of Cologne. Eonientinsdiaipreseniatons: g;ggtgdatgs:oty?reia]:?;rrwzﬂ’;cgagh becoming physics teachers.f However, the fun, professionalism and
attention to detail required of making quality physics videos — especially
iPad as a Multimedia Device [B)u;finlg tgte ::all 201?f39r393t6[hat %rgj?tztsll T:oenitgi'iarlnps?:kuecstsl:\)Ni’:l Reflect a final draft video with accompanying notes for improvement does
urtalo otate, myseit ana anotner INEVItably In-mi , DU seem appropriate for future physics teachers. While making a video,
The multi-tasking capabilities of the iPad far exceed those of any past student in PHY 520 Modern Physics learning and reflecting on physics \ / future physics teachers learn simple video planning, shooting, editing
multimedia tool. On a single device, students can capture photos and also completed an iPad physics content content is the chief goal. This can and voiceover skills that call upon their abilities to research physics
video, use motion-tracking software, edit raw footage, piece together media presentation. We created a video achieved in the first cycle. Watch 21 Revise content and prepare a clear, concise and appropriate presentation
video glips, add.sqund effects, greate Voice._ove.r’ and produce YouTube a; a resc;grce for Zducators teaching The second cycle is for those who Version Storyboard ord_er, vislualizatio.ns, footage, Ignguage apd mathelmatics. Th.is serious,
style. videos. This S made possible by the iMovie app that Apple. | about radioactive decay. would like to improve their videos enllghter?mg. apd intense attention to detail and deliberate refllned
prowde§ on eyeryllPad frge of charge. Another free app for multlmed|a Ve Eresed el il S s and achieve a YouTube-quality final A New practice is glmllar to Japanese lesson st.udy and not at all typical of
productloln s iMotion, which allows the user to fllm stop-.mot|on videos. vallEnT e B MEdkesss Yo i oroduct. Time restraints prevent this Edit Footage North Amerlcan.STEM teacher prepargtlon. As part of the process |
Stop motion has become a staple of YquTube science wdeog, channel. (Simply search Dan Maclsaac from being feasible in most physics fgture teachers improve their own subject matter knowledge apd reflpe
particularly those created by Henry Reich on his minutephysics Two students from PHY 520are o the homepage of YouTube.) courses. Part of my work this rigorous articulate Iangulage, clarity of thought_and rgpresentatlon skills
YouTube channel. shown working on an iPad video. they can call upon to guide student discourse in their own

semester has been to produce a > . — L
classrooms. The participant’s physics videos (while highly motivational)

second version of the video created Reflect ,
_ in PHY 520. Both versions will be are almost an afterthought to the process, and we strongly believe that
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' sl @ [Bem VEdzed aftempting to follow through to produce a professional grade video is
mET ¥ 4 T cal din PHY 622 g available on Dan Maclsaac’s . ,
ML FREE TO MOVE ~K\\o wo assessments are typically used in to measure student best left to a follow up project, independent study or capstone project
M OW . : . : YouTube channel. ’ '
o Cal Dl learning outcomes: the Brief Electricity and Magnetism Assessment
(BEMA) and the Determining and Interpreting Resistive Electric Circuit Assessment and Rubrics Our Advice: Have students start as early as possible with multiple
Concepts Test (DIRECT). Class results from 2015 are in bold. researched topic explanations (including critiques of other literature and
- . When assigning a video project in a high school or college physics videos), a storyboard and checked mathematics. Students have not
- S Test Course Instructor (Term) N |Max |Pre Post <gi> LY , : :
A screenshot from iMovie . A screenshot from iMotion. setting, it is important to keep students focused on learning content generally been exposed to professional-level outcome expectations
BEMA | PHY622 |Maclsaac et al. (SS15)| 14 | 31 |12.5(2.1) |22.6 (1.6) |0.40 (0.06) rather than perfecting their video. To reflect these goals, a sample and usually strive to produce a last minute highly imperfect school-level
Physics Content Multimedia Presentations BEMA | PHY622 | Maclsaac etal. (S513) | 17 | 31 |13.4(1.5) |19.0 (1.0)|0.30 (0.05) rubric is shown below. draft outcome that most classroom instructors accept. For a physics
BEMA | PHY622 | Maclsaac etal. (SS11) | 11 | 31 |14.2(2.2) |19.2(2.2) |0.29 (0.09) course final product, we suggest you plan on a solid draft video with
By combining the measurement and multimedia capabilities of the iPad, BEMA | PHY622 | Maclsaacetal. (SS10)| 8 | 31 [13.6(2.8) [19.6 (1.9) [0.35 (0.12) \ultimedia Project  fbad Bhysics Video S extensive quidelines for improvement as an acceptable outcome.
it is possible to produce the types of science videos popularized by CATEGORY ; : ) 0 Expect much student humor, creativity and lots of “inside jokes” along
minutephysics and Veritasium. These are not slide presentations, lab DIRECT | PHY622 |Maclsaac et al. (SS15)| 14 | 29 |18.8 (1.6) |22.0 (1.3)|0.30 (0.07) Yt e o e cae 10 o ech ety 0 gt o g the way.
. . . COIII_IJ[E ENs1Ve plan Ior inciuded a plan or 1gF. 1ave Deen incomplete. rew Clanges Were ma E.Fl&'_'\.f WeEre
reports, or compilations of raw experimental footage. Instead, they DIRECT | PHY622 | Maclsaac etal. (SS13) | 17 | 29 [15.8 (1.1) [21.4 (1.1) |0.41 (0.06) sopoved by e e |by e mtr [ e,
A A o A A Physics Nearly all physics content is The maj_oriry of the physics Less tha}] half of the physics  |Almost none of the physics u
explain phi’s"?ﬁ" pthetpomenz with natxlrratlon, scripted scenes, DIRECT | PHY622 | Maclsaac etal. (SS11) | 11 | 29 [19.2 (1.6) [21.6 (1.6) |0.29 (0.10) Coment et Thre el ot s, The ot st st conen st References & Links
experiments, illustration, and animation. | | thelomon. ossn. |
DIRECT | PHY622 | Maclsaacetal. (SS10)| 8 | 29 [19.8(1.9) |24.5(14) |0.52 (0.08) B e [T et ety Py o S0 e o re i o Clretien R 5 St B (005, Restusiinii i dnssustens sy e repmsian
At the University of Cologne, Germany, Gingrans, demonontons, and. reprsentations maynotbe  lrenetetfeatve [ e course. American Journal of Physics, 74(4), 329-336. N
hvsics student ianed BEMA PHY6225SS15 . .,..,, g g Engelhardt, P. V., & Beichner, R. J. (2004). Students’ understanding of direct current resistive
p y.SICS S. u er] S are aSSIQIne group 35 z;z_z;ngilogos reﬂ?*::_tionpon_thei.r letarnj.ng. reﬂe}tionpon tl_lej.r- le:*irn.ing. lirtleh_reﬂfctlion or}.their_ ) refleErionpon their. letam.ing. , eleCtrlcal CerUItS American Journal Of PhySICS, 72(1), 98-115
projects in which they use iPads to 230 discoons vt e strucor | dicussions wih e srctor e e e o fe Ezquerra, A., Manso, J., Burgos, M. E., & Hallabrin, C. (2014). Creation of audiovisual
create multimedia presentations. The i - - rieerontaiai il o et S | presentations as a tool to develop key competencies in secondary-school students. A
- - 5% 1En Bl PO RSS! gt amaed i Sl et s e Esenl et et bl e i e o case study in science class. International Journal of Education and Development
purpose Of the aSSIQnment IS nOt for * Cologne g 15 ¢ Students sScores on BEMA are Shown T C-la;;htir_n-el‘n:as }1secld . Soﬂ;'ehcllaj;slt'ime wa}‘; 1;0t111~3e-ci. The n}aéoriry;lof-:?l:-ass_time was (Class ti1.11_eh“_'as not ul;ed_ . USIng Informatlon and Communlcatlon TeChnOlOgy, 10(4), 155'170
students to contribute new or improved < 10 tneofnogen B omed ot all dendlinss - [oosely folomcd, smdmoct . [checule mas ot foyed, and [ebecile an me dendines Knight, R. D. (2013). Physics for Scientists and Engineers: A Strategic Approach (3rd ed.).
p E 5 on the Ieft' were met. deadlines were met. few deadlines were met. were met. Pearson Educat|0n |nC Retrleved 2015
I l “ Audio/Visua 1e final product demonstrates |The final product demonstrates | The final product demonstrates |The final product demonstrates 5 ’
science videos (0 the YouTube e w a Guy ol el ety it o it e e o o e Maclsaac, D.L. (2015). IPad Mechanics Physics Instruction. Unpublished solictaion to State
Commumty. |nStead, they dare eXpeCted BEMA pretest score (max=31) casily 1£1der-i{ooc1_ and all disgogfqetqre ea.;_ﬂ{.- unrlk:rstood_ ang }li_arlog;w' ;}rdefas_q;} T arely 11111dérstoo}1_ and images University of NY Innovations in Instructional Technology Grant Program (SUNY
to |earn about a physical phenomenon HNAZEs are Clear. and most 1images are clear. 3;;_1—-’ 00d, and IeWw 1Mages are |are unclear. ”TG) Available from the author
th h th £ vid duct Thornton, R. K., & Sokoloff, D. R. (1998). Assessing student learning of Newton’s laws: The force
rougn the process ot video proauction. DIRECT PHY622 SS15 and motion conceptual evaluation and the evaluation of active learning laboratory and
. . . 30 Sre = 18.84 16 lecture curricula. American Journal of Physics, 66(4), 338-352.
The assignment promotes a high level of engagement by allowing % 2 Post=2202 1.3 Notice that the emphasis is on ensuring accurate physics content, https://itunes.apple.com/us/app/imotion/id421365625?mt=8
. . ) <gi>=0.30x0. . . i i . - fIfF 3 8~ JF Ymit=
students to use the familiar technology of handheld devices. More Pre- and Post- assessment | £ = 14 creating a detailed storyboard, using multiple representations of o LoD e can U8 Spe O IEICS IS IESES
importantly, all students must gain a firm conceptual understanding in scores on DIRECT are shown | &1 o seriest phenomena, time-management, and reflection on learning. https://www.youtube.com/watch?v=eVtCO84MDj8
order to create an effective video. The project is a much better learning on the right. g " Line of o Gain o
: : C : : : 3 s This activity was supported by NSF projects DUE-1102998 (MSP-ISEP) and DUE-1035360 (Noyce
tool than the resultlng VIdeO, makmg itan approp”ate aSS'Qnment In 0 . . . . . . Phase Il), as well as SUNY IITG and the University of Cologne. Any opinions, findings, conclusions
college and university settings. 0o 5 10 15 20 25 30 This rubric was created using Rubistar. It is available at: or recommendations presented are only those of the presenter grantee / researcher, author, or
Pretest Score (max=29) http://rubistar.4teachers.ora/index.php?screen=ShowRubric&rubric id=2622788& agency employee; and do not necessarily reflect the views of the National Science Foundation.
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