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MyTech:

Measurements Using Everyday Technologies [T e

= Motivation
® Rising costs
m Confusing black box equipment
m Popularity of smartphones
m Capabilities of smartphones

m Objectives of MyTech and Research Questions

m Study Design
= App Programming
m Adaptation of Curriculum
m Tests and Research Methodology

® Preliminary Analysis



Obstacles Impeding the Pedagogical Vision [T (e

1. Operational and attitudinal difficulties with “black box”
Interfaces




Current Data-Takin

PASCO DataStudio Interface Used at NCSU
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Obstacles Impeding the Pedagogical Vision [T (e

1. Operational and attitudinal difficulties with “black box”
Interfaces

2. Rising enrollments make costs prohibitive

University & Physics Growth 2001 to 2010
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Institution Traditional MyTech
Cost Lab Lab

$8.4K/lab $5.5K/lab

Data Collection
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$13K/lab $0/lab

$100/student/semester

2.5 ft2/student/semester




Accelerometer IPhone Chip




MyTech Research Objectives PHYSICS

m Create a new app

m Develop a suite of labs

m Construct tools for video analysis
® Determine learning benefits

m Determine attitudinal benefits

m Disseminate results



App Design

PHYSICS
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Curriculum

iPhone’s Bungee Motion with a LBESES Circular Spring . Speed of
Axes Acceler- Fan he Motion Pendulum Rotation Sound
ation Momentum
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Research Questions
Evaluation Measures PHYSICS

What is the added value of MyTech instruction in student...

m . learning of physics concepts
® QERL observation
® Pre/post surveys of skills: TUG-K



Qualitative Education Research Lab  Srersss

m Designed for researchers studying students interacting in a group
setting

® Four cameras with four conference microphones

® Unobtrusive viewing from behind one-way mirrors

- Bata | = 3
- | Q"i : RN gl
S TR T S =
e — e

[ 24




Research Questions
Evaluation Measures PHYSICS

What is the added value of MyTech instruction in student...

m . learning of physics concepts
QERL observation
® Pre/post surveys of skills: TUG-K

m . attitudes about lab experience
QERL observation
® Pre/post surveys of attitudes: CLASS

m .. use of devices out-of-school
m Pre/post surveys of usage
m Post-survey of anxiety: adapted CARS Test



The Coding and Analysis Process

Raw Movie Ind. Student
- . Coding Helper Temporal
Analysis



The Coding and Analysis Process PHYSICS

Ind. Student
Coding Helper Temporal
Analysis

Raw Movie
Files




The Coding and Analysis Process PHYSICS

Sample Output:

Temporal Analysis of One Student’s Activities [Ina
in a MyTech Lab WTA > Class
Wsw > WA
W infra > STopic2
W pe > SPrep
pe > TA
B sw > SRcd
sw > SPlayComp
M sw > TAMsrdSw
“sw > anlys
: . . | B intra > STopicl
0 1000 2000 3000 4000 5000 6000 ®sw >TAMsrdAn
Time (S) intra > SChat

Hsw > TAMAl

Ind. Student
Coding Helper Temporal
Analysis

Raw Movie

Files




MyTech vs Traditional Comparison  [Sestes

Average Time Spent (per Student) on
Each Category of In-Lab Interactions

ap)\yTech elTraditional

1:00:00
0:55:00
0:50:00
0:45:00
0:40:00
0:35:00
0:30:00
0:25:00
0:20:00
0:15:00
0:10:00 -
0:05:00
0:00:00

Physical Equipment  Software ("SW"; includes Intra-Group (withina  Infer-Group (between TA
("PE") additional WebAssign group) groups)
activities to guide
understanding of
sensors)



Attitudinal Results from the CLASS PHYSICS

Attitudinal Results from the CLASS!
Normalized Pre- and Post-Test Movement
MyTech and Traditional Labs
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Kinematics Graph Skill Results from
the TUG-K PHYSICS

MyTech Traditional

N 25 23

Pre-Test Average 66% 66%
Post-Test Average /3% /4%
Grade Shift +7% +8%
Normalized Gain 0.2098 0.2348
Standard Deviation 0.183 0.238

in Shift




Self-Reported Technological
Usage Shifts BT

Shift MyTech Traditional

Daily Computer
Use (hour) +0.13 -1.9

Daily
Smartphone Use +0.36 2.0

(hour)

INn-Class
-6.1% +10.4%

Smartphone Use




What's Leftto Do PHYSICS

m This semester
®m Fine tune last semester’s labs and record two new sections

Perform IRR for temporal analysis

m Complete analysis of videos for all the labs

m Take student fabrication of data into account
m Start analyzing data from Meredith College

m Next semester
m Analyze all data from this semester
m Consider obtaining more data from NCSU and Meredith
m Publish in the “iPhysics Lab” column of The Physics Teacher



Research Team PHYSICS

Dr. Paesler

Dr. Beichner
NCSU PER Group

Collaborators:

m Dr. Blanchard (Science
Education)

m Dr. Mehlenbacher (Leadership,
Policy and Adult & Higher
Education)

® Dr. Riehn (Physics)
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