
eçï=f=jÉí=vçìê=jçíÜÉêÄç~êÇ=
fåíÉÖê~íáåÖ=pã~êíéÜçåÉë=áåíç=`ä~ëëêççãë=
=
`çääÉÉå=i~åò=`çìåíêóã~å=
jáÅÜ~Éä=^K=m~ÉëäÉêI=táääá~ã=RK=p~ãë=
kçêíÜ=`~êçäáå~=pí~íÉ=råáîÉêëáíó=



jóqÉÅÜW==
jÉ~ëìêÉãÉåíë=rëáåÖ=bîÉêóÇ~ó=qÉÅÜåçäçÖáÉë=

¡ jçíáî~íáçå=
¡  RáëáåÖ=Åçëíë=
¡  `çåÑìëáåÖ=Ää~Åâ=Äçñ=ÉèìáéãÉåí=

¡  mçéìä~êáíó=çÑ=ëã~êíéÜçåÉë=
¡  `~é~ÄáäáíáÉë=çÑ=ëã~êíéÜçåÉë=

¡  lÄàÉÅíáîÉë=çÑ=jóqÉÅÜ=~åÇ=RÉëÉ~êÅÜ=nìÉëíáçåë=

¡  píìÇó=aÉëáÖå=
¡  ^éé=mêçÖê~ããáåÖ=

¡  ^Ç~éí~íáçå=çÑ=`ìêêáÅìäìã=
¡  qÉëíë=~åÇ=RÉëÉ~êÅÜ=jÉíÜçÇçäçÖó=

¡  mêÉäáãáå~êó=^å~äóëáë=

=



lÄëí~ÅäÉë=fãéÉÇáåÖ=íÜÉ=mÉÇ~ÖçÖáÅ~ä=sáëáçå=

NK  léÉê~íáçå~ä=~åÇ=~ííáíìÇáå~ä=ÇáÑÑáÅìäíáÉë=ïáíÜ=“Ää~Åâ=ÄçñÒ=
áåíÉêÑ~ÅÉë=



`ìêêÉåí=a~í~Jq~âáåÖ=
m^p`l=a~í~píìÇáç=fåíÉêÑ~ÅÉ=rëÉÇ=~í=k`pr=



lÄëí~ÅäÉë=fãéÉÇáåÖ=íÜÉ=mÉÇ~ÖçÖáÅ~ä=sáëáçå=

NK  léÉê~íáçå~ä=~åÇ=~ííáíìÇáå~ä=ÇáÑÑáÅìäíáÉë=ïáíÜ=“Ää~Åâ=ÄçñÒ=
áåíÉêÑ~ÅÉë=

OK  RáëáåÖ=ÉåêçääãÉåíë=ã~âÉ=Åçëíë=éêçÜáÄáíáîÉ=



Institution 
Cost 

Traditional 
Lab 

MyTech 
Lab 

Set-Up 

$8.4K/lab $5.5K/lab 

Data Collection 

$13K/lab $0/lab 

TA 

$100/student/semester 

Room 

2.5 ft2/student/semester 

TA 



^ÅÅÉäÉêçãÉíÉê=ámÜçåÉ=`Üáé=



jóqÉÅÜ=RÉëÉ~êÅÜ=lÄàÉÅíáîÉë=
¡  `êÉ~íÉ=~=åÉï=~éé=

¡  aÉîÉäçé=~=ëìáíÉ=çÑ=ä~Äë=

¡  `çåëíêìÅí=íççäë=Ñçê=îáÇÉç=~å~äóëáë=

¡  aÉíÉêãáåÉ=äÉ~êåáåÖ=ÄÉåÉÑáíë=

¡  aÉíÉêãáåÉ=~ííáíìÇáå~ä=ÄÉåÉÑáíë=

¡  aáëëÉãáå~íÉ=êÉëìäíë=



^éé=aÉëáÖå=

!
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iPhone’s 
Axes 

Bungee 
Acceler-

ation 
Free Fall Motion with a 

Fan 

Impulse 
and 

Momentum 

Circular 
Motion Pendulum Spring 

Pendulum Rotation Speed of 
Sound 

y

x 

a

t 

a

t 

a

t 

a

t 

a

t 

a

t 

a

t 

ω 

t 
R 

t 

L 

θ 



RÉëÉ~êÅÜ=nìÉëíáçåë=
bî~äì~íáçå=jÉ~ëìêÉë=

tÜ~í=áë=íÜÉ=~ÇÇÉÇ=î~äìÉ=çÑ=jóqÉÅÜ=áåëíêìÅíáçå=áå=ëíìÇÉåíÁ=

¡ Á=äÉ~êåáåÖ=çÑ=éÜóëáÅë=ÅçåÅÉéíë==
¡  nbRi=çÄëÉêî~íáçå=
¡  mêÉLéçëí=ëìêîÉóë=çÑ=ëâáääëW=qrdJh=



nì~äáí~íáîÉ=bÇìÅ~íáçå=RÉëÉ~êÅÜ=i~Ä=
¡  aÉëáÖåÉÇ=Ñçê=êÉëÉ~êÅÜÉêë=ëíìÇóáåÖ=ëíìÇÉåíë=áåíÉê~ÅíáåÖ=áå=~=Öêçìé=
ëÉííáåÖ=

¡  cçìê=Å~ãÉê~ë=ïáíÜ=Ñçìê=ÅçåÑÉêÉåÅÉ=ãáÅêçéÜçåÉë=

¡  råçÄíêìëáîÉ=îáÉïáåÖ=Ñêçã=ÄÉÜáåÇ=çåÉJï~ó=ãáêêçêë=



RÉëÉ~êÅÜ=nìÉëíáçåë=
bî~äì~íáçå=jÉ~ëìêÉë=

tÜ~í=áë=íÜÉ=~ÇÇÉÇ=î~äìÉ=çÑ=jóqÉÅÜ=áåëíêìÅíáçå=áå=ëíìÇÉåíÁ=

¡ Á=äÉ~êåáåÖ=çÑ=éÜóëáÅë=ÅçåÅÉéíë==
¡  nbRi=çÄëÉêî~íáçå=
¡  mêÉLéçëí=ëìêîÉóë=çÑ=ëâáääëW=qrdJh=

¡ Á=~ííáíìÇÉë=~Äçìí=ä~Ä=ÉñéÉêáÉåÅÉ=
¡  nbRi=çÄëÉêî~íáçå=
¡  mêÉLéçëí=ëìêîÉóë=çÑ=~ííáíìÇÉëW=`i^pp=

¡ Á=ìëÉ=çÑ=ÇÉîáÅÉë=çìíJçÑJëÅÜççä=
¡  mêÉLéçëí=ëìêîÉóë=çÑ=ìë~ÖÉ==
¡  mçëíJëìêîÉó=çÑ=~åñáÉíóW=~Ç~éíÉÇ=`^Rp=qÉëí=



qÜÉ=`çÇáåÖ=~åÇ=^å~äóëáë=mêçÅÉëë=

Raw Movie 
Files Coding Helper 

Ind. Student 
Temporal 
Analysis 



qÜÉ=`çÇáåÖ=~åÇ=^å~äóëáë=mêçÅÉëë=

Raw Movie 
Files Coding Helper 

Ind. Student 
Temporal 
Analysis 



qÜÉ=`çÇáåÖ=~åÇ=^å~äóëáë=mêçÅÉëë=

Raw Movie 
Files Coding Helper 

Ind. Student 
Temporal 
Analysis 
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1 

Time (s) 

Sample Output: 
Temporal Analysis of One Student’s Activities 

in a MyTech Lab 
na 
TA > Class 
sw > WA 
intra > STopic2 
pe > SPrep 
pe > TA 
sw > SRcd 
sw > SPlayComp 
sw > TAMsrdSw 
sw > anlys 
intra > STopic1 
sw > TAMsrdAn 
intra > SChat 
sw > TAMal 



jóqÉÅÜ=îë=qê~Çáíáçå~ä=`çãé~êáëçå=

0:00:00 

0:05:00 

0:10:00 
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Physical Equipment 
("PE") 

Software ("SW"; includes 
additional WebAssign 

activities to guide 
understanding of 

sensors) 

Intra-Group (within a 
group) 

Inter-Group (between 
groups) 

TA 

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

MyTech Traditional 



^ííáíìÇáå~ä=RÉëìäíë=Ñêçã=íÜÉ=`i^pp=
A"tudinal	  Results	  from	  the	  CLASS1	  
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háåÉã~íáÅë=dê~éÜ=pâáää=RÉëìäíë=Ñêçã=
íÜÉ=qrdJh=

MyTech Traditional 

n 25 23 

Pre-Test Average 66% 66% 

Post-Test Average 73% 74% 

Grade Shift +7% +8% 

Normalized Gain 0.2098 0.2348 

Standard Deviation 
in Shift 

0.183 0.238 



pÉäÑJRÉéçêíÉÇ=qÉÅÜåçäçÖáÅ~ä=
rë~ÖÉ=pÜáÑíë=

Shift MyTech Traditional 
Daily Computer 

Use (hour) +0.13 -1.5 

Daily 
Smartphone Use 

(hour) 
+0.36 -2.0 

In-Class  
Smartphone Use -6.1% +10.4% 



tÜ~íÛë=iÉÑí=íç=aç=

¡  qÜáë=ëÉãÉëíÉê=
¡  cáåÉ=íìåÉ=ä~ëí=ëÉãÉëíÉêÛë=ä~Äë=~åÇ=êÉÅçêÇ=íïç=åÉï=ëÉÅíáçåë=
¡  mÉêÑçêã=fRR=Ñçê=íÉãéçê~ä=~å~äóëáë=

¡  `çãéäÉíÉ=~å~äóëáë=çÑ=îáÇÉçë=Ñçê=~ää=íÜÉ=ä~Äë=
¡  q~âÉ=ëíìÇÉåí=Ñ~ÄêáÅ~íáçå=çÑ=Ç~í~=áåíç=~ÅÅçìåí=
¡  pí~êí=~å~äóòáåÖ=Ç~í~=Ñêçã=jÉêÉÇáíÜ=`çääÉÖÉ=

¡  kÉñí=ëÉãÉëíÉê=
¡  ^å~äóòÉ=~ää=Ç~í~=Ñêçã=íÜáë=ëÉãÉëíÉê=
¡  `çåëáÇÉê=çÄí~áåáåÖ=ãçêÉ=Ç~í~=Ñêçã=k`pr=~åÇ=jÉêÉÇáíÜ=

¡  mìÄäáëÜ=áå=íÜÉ=“ámÜóëáÅë=i~ÄÒ=Åçäìãå=çÑ=qÜÉ=mÜóëáÅë=qÉ~ÅÜÉê=
=



RÉëÉ~êÅÜ=qÉ~ã=

¡  aêK=m~ÉëäÉê=

¡  aêK=_ÉáÅÜåÉê=

¡  k`pr=mbR=dêçìé=

¡  `çää~Äçê~íçêëW=
¡  aêK=_ä~åÅÜ~êÇ=EpÅáÉåÅÉ=

bÇìÅ~íáçåF=
¡  aêK=jÉÜäÉåÄ~ÅÜÉê=EiÉ~ÇÉêëÜáéI=

mçäáÅó=~åÇ=^Çìäí=C=eáÖÜÉê=
bÇìÅ~íáçåF=

¡  aêK=RáÉÜå=EmÜóëáÅëF=



RÉÑÉêÉåÅÉë=
NK  ^Ç~ãëI=tK=hK=EOMMRFK=qÜÉ=aÉëáÖå=~åÇ=s~äáÇ~íáçå=çÑ=íÜÉ=`çäçê~Çç=

iÉ~êåáåÖ= ^ííáíìÇÉë= ~Äçìí= pÅáÉåÅÉ= pìêîÉóK= ^fm= `çåÑÉêÉåÅÉ=
mêçÅÉÉÇáåÖëI=TVMI=QRÓQUK=ÇçáWNMKNMSPLNKOMUQSVT=

OK  _ÉáÅÜåÉêI= RK= gK= ENVVQFK= qÉëíáåÖ= ëíìÇÉåí= áåíÉêéêÉí~íáçå= çÑ=
âáåÉã~íáÅë=Öê~éÜëK=^ãÉêáÅ~å=gçìêå~ä=çÑ=mÜóëáÅëI=SOEUFI=TRMK=ÇçáW
NMKNNNVLNKNTQQV=

PK  eÉáåëëÉåI=RK= hKI=dä~ëëI=`K=RKI=C=håáÖÜíI= iK=^K= ENVUTFK=^ëëÉëëáåÖ=
ÅçãéìíÉê=~åñáÉíóW=aÉîÉäçéãÉåí=~åÇ=î~äáÇ~íáçå=çÑ=íÜÉ=`çãéìíÉê=
^åñáÉíó=R~íáåÖ=pÅ~äÉK=`çãéìíÉêë= áå=eìã~å=_ÉÜ~îáçêI=PENFI=QVÓ
RVK=ÇçáWNMKNMNSLMTQTJRSPOEUTFVMMNMJM=

QK  tÉëíI= bK= ^KI= m~ìäI= `K= ^KI= tÉÄÄI= aKI= C= mçííÉêI= tK= eK= EOMNPFK=
s~êá~íáçå= çÑ= áåëíêìÅíçêJëíìÇÉåí= áåíÉê~Åíáçåë= áå= ~å= áåíêçÇìÅíçêó=
áåíÉê~ÅíáîÉ= éÜóëáÅë= ÅçìêëÉK=mÜóëáÅ~ä=RÉîáÉï= péÉÅá~ä= qçéáÅë= J=
mÜóëáÅë= bÇìÅ~íáçå= RÉëÉ~êÅÜI= VENFI= MNMNMVK= ÇçáWNMKNNMPL
mÜóëRÉîpqmbRKVKMNMNMV=


