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Traditional Intro Physics

active learning lectures online homework

Overview

Beginning in Fall 2013, Georgia Tech began offering a blended s
introductory mechanics class with a lab component. Thisclassused = = _=
previously-generated content from the introductory mechanics

MOOC offered by Georgia Tech. Students watched lectures and
performed laboratory exercises outside of the classroom on their o s ‘
own time. In-class time utilized active learning techniques, WX NI -
group problem-solving, and scientific communication. This ed 78 1 NP QS Minutes

poster summarizes our design process, course structure, 78S Y B R I uia ey /A 6 ZI 9
and makes a comparison with a similar non-blended LSS ’ D N

course. We find no difference between the two S 4 of Video
classes in FMCE gains or final exam scores. : \
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Better science than professional animators in golaxies like ours

Expresses student creativity, enthusiasm Lab Tovics Traditional (g reen)

(1) Constant Velocity 2-3 weeks each Blended (bl UE)
(2) Free Fallin’ (1D Force & motion) N

(3) Black Holes (2D force & motion)
(4) Rope Physics in Sports (Energy, Oscillations)
(5) Capstone: Choose Your Own Adventure

A l, Midterm Exams minutes each

Course Management

: : : D 0 minutes active learning
minutes a week online Piazza forum

minutes a week online homework 1 50 minutes group problem solving

WGMSSig“ ONLINE HOMEWORK AND GRADING
50 minutes free-response assessment

Blending Intro Phys
Using MOOC Co mt@m
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20 minutes practice with lab report & rubric
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Individual Assessment

This work was supported by the free-response, proctored

Bill & Melinda Gates Foundation
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’ ball.position = vector(-61,1,0) #ball position (x,y,z)

BILL& MELINDA
(GATES foundation

ball.mass = .145 #ball mass in kilograms
ball.velocity = vector(25,0,0) #ball velocity (vx,vy,vz)

2 Midterm Exams 90 minutes each Peer Evalu: rIJr
. - ball.netForce = |vector(35,0,0)|#ball net force (Fx,Fy,Fz)
with WebAss
8 Quizzes 50 minutes each
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# Ball physics update

- ball.velocity = ball.velocity + ball.netForce/ball.mass*time.deltaT
. ball.pos = ball.pos + ball.velocity*time.deltaT
é 2 # Ball physics update
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Evaluating Lab Reports

- No clear organization/logical structure Poor Fair Good Very Good | Excellent |- Excellent organization/logical structure
- Lacked intreduction and/or conclusions - Excellent infro and conclusion

°
Traditional(26) vs Blended(31) Traditional(146) vs Blended(96) Traditional(136) vs Blended(54) Traditional(85) vs Blended(88)
- Introduction fails to present problem - Infroduction clearly states problem Wlth YouTub e
Organization |- Introduction |acks a statement of result - Excellent statement of result in introduction ‘ 110
Structure - Introduction lacks preview of major sections Comments: - Infroduction contains excellent preview of 100
- Few or no fransitions or signposts major sections 100
- Viewer is "lost” - Excellent use of transitions and signposts o
- Speaker helps audience follow structure Mln UteS 90 80
- Fails to identify models relevant {o the physical Poor Faur Good Very Good | Excellent |- Identifies models relevant to the physical 80
system system R e S U | tS 80
Content Models |- Lacks discussion of main physics ideas - Excellent discussion of main physics ideas 70
- Lacks discussion of application of ideas Comments - Excellent application of ideas {o problem c ) 40 [ |
- Lack of connections between fundamental - Excellent connection between fundamental nad . 60 — !
physics principles and the model physics principles and the model
50 A Students 20 B Students Freshman
identified identified f or edadc h l a b
- Fails to discuss how parameters are adjusted - Excellent discussion of how parameters are

- Data used to intiakze the model are not clearly Poor Faur Good Vary Good | Excellent |- Data used 1o intialize the model are clearly

Content to fit data
Prediction - Fails to discuss how data does or does not fit

adjusted to fit data

Traditional(53) vs Blended(34) Traditional(14)

vs Blended(22)

- Excellent discussion of how data does or does

Discussion [the model e not fit the model
- Fails to discuss whether the computational - Excellent discussion of whether the
model does or does not pradict the motion of the computational model does or does not predict
object obs rved the motion of the object cbserved
- Discussio 1 S major phyﬂnc rors Poor Faur Good Very Good | Excellent |- Discussion contains no physics errors
el (ol - Lack of d:sc 0 ol “What If..." ques 1on - Excellent discussion of "What if..." question . ’ . -
- Lack of disc of "What does it me Comments: - Excellent discussion of "What doas it mean™ Unstable rings observed
question question Not enough time to conclude whether rings are stable
- Poor lightinglow resolution; video hard to see Poor Fair Good Very Good | Excellent |- Excellent lighting/resolution ’ '
- Poor audio; audio difficult to hear - Excellent audio quality
Production |- Distracting vide (e g., shaking) - No distracling video
Delivery - Overall production quality is poor Comments - Overall production qualty is excellent
- Visuals fan to en ha ce message - Visuals reinforce and support message unior enior

- Poor vocal qualities in narration - Excellent vocal qualities in narration

es a I minute lab report
uploaded to YouTube



