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with Graphical Tools

Abstract - A limitation in many on-line interaction systems
(discussion boards, wikis, chat rooms, etc.) is the lack of graphical
tools. When using these types of systems to provide asynchronous
help for engineering classes, the lack of integrated graphical tools
ignores the need to communicate with sketches and equations.
Due to the nature of the material and the limitations of current
technologies, students tend to work in a mixed- mode
environment. That is, they will work out their solutions to
problems on paper, and then they have to duplicate or describe
their work in a text only mode when they go on-line for
assistance. The requirements, design, and implementation of a
prototype system for allowing students to seamlessly integrate
images, sketches, and equations along with text in on-line

discussion board environment is described.

uTt Englneerlng Common First Year Curriculum

Fall Semester Spring Semester
= English 101 (3) = English 102 (3)
= Math 141 (4) = Math 142 (4)
= Chemistry 120 (4) = EF 152 Physics for
= EF 151 Physics for Engineers II (4)
Engineers I (4) = Department Option

» EF 105 Computer Methods
in Engineering Problem
Solving (1)

Courses Taught By Engineering Fundamentals

EF 151 Physics for Engineers I (4)
= Co-requisite is Calculus I
= Fall 2011 Enrollment: 413
= 80 additional students in Honors
= Spring 2011 Enrollment: 136
EF 152 Physics for Engineers II (4)
= Fall 2011 Enrollment: 114
= Spring 2011 Enrollment: 324
EF 105 Computer Methods in Engineering Problem Solving (1)
»  Co-requisite with EF 151
EF 230 Computer Solution of Engineering Problems (2)
= Taken by about half the departments I E EETa ‘
= Matlab h
EF 402 Fundamentals of Engineering (1)
= Review of morning portion of FE exam
= Taken by most departments




EF 151 and EF 152
Physics for Engineers I & II

Physics Engineering

EF 151 Communication

= Vectors and 1D Motion = Written reports

= 2D Motion; Forces = Oral presentations

= Conservation of Energy = Engineering calculations

and Momentum Team Skills
. &%tt?ct)';’”al and Rigid Body = Numerous small projects
= Large end-of-semester project

EF 152

Design
= Open-ended design problems
Introduction to Disciplines
= Overview of all Departments
= Departmental fair

= Statics and Fluids

= Harmonic Motion, Sound,
Waves

= Thermodynamics
= Electricity and Magnetism

Lectures

= All students in one lecture hall
= Meet 3 times a week, MWF
= Team Taught
= Two instructors
= One talks, one writes/comments
= Interaction and conversation
= Streamlines use of technology
Personnel Response System
= Immediate Feedback
= Part of grade
= Encourage participation and thought
= Lectures are recorded
= Available online
= Includes video and screen contents
= Indexed

Recitations

= Meet twice a week, 75 minutes
24 - 28 students per section
= Students sit at tables of 4
= White boards at each table to facilitate collaborative learning
= Teams assigned; 1 person from each quartile
= New teams every 3 weeks
Led by Graduate Teaching Assistants
= Trained by faculty
= Weekly planning meetings
= Faculty drop into recitations
= Variety of activities
= Problem solving
= Labs
= Demonstrations
= Team projects

Custom Course Management System
Y \I N
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Announcements

Colendr = Public/private model — promotes sharing of resources

Syllabus

P—— = Announcements, course materials, calendar

[ = Parameterized homework with graphical notes
o = Discussion board with links to individual homeworks
n-line Notes
Onvline Hw = Student lists, background info, photos, notes
::m = Gradebook — flexible, one course — multiple sections
Sxem Information = Feedback / surveys / forms
Discussion Board
Help Sessions = Exam archives

S = Fully usable on tablets / phones
—— = Full archival and availability of previous semesters
Crade By = Team assignments — tracking
Grade Stats
Edt poge = On-line rubrics

Browse

Logoff

= Searchable programming examples library




Web-based Homework System

rbennet2 - On-Line HW 4.1-2

[Current time: Fri Mar &, 09:11140

Clicking here takes students directly to
our discussion board, and filters for

Portfolios

e
labout this question

Goss o
Eooe ecing o apr 29, 5arss [senszaLinstuctions only posts on this problem. Students a!so
et mede m\u Uiife:  Eesal Gz feet u (st valien) Bt Ancwers have to write
FEVED out problems

on engineering
paper; receive

10% bonus: completed early

75% credit: if completed by Students can type
module exam equations/notes here a grade based
50% credit: if completed by end EF staff view notes on format
of semester. when providing help.
Students cal also upload
[r. Bennett's and Prof. Schleter's daughters both want an iPod dock for Christmas. Since a normal iPod dock isn't i i
loeeky enough they each decide to b:ﬂd a cusmmv;od(, v;cuum tube smplifier, and s‘peaker svster:w. Sparing Irvo images, e.g. pix text

lemplifier.

lexpense, Professor Schleter incorporates a 280 watt amphﬁer&hwle frugal Dr. Bennett uses a cheap 58 watt

Built-in
calculator

http://dvice.com/archives/2008/04/top_ten_ways_to.php
o escnption mewer [T

Check out the vacuum tubes ‘

S solution:

hat i the intensity of the sound from  speaker
N annected to Prof. Schletar's amp 3.8 m from the 1| 6.25 pts. B
peaker? (W/m?)

2% penalty for each wrong
answer to encourage students to
think about answer.

0 hints
% try penalkf

Support for EF courses

Help Sessions
Several evenings per
week; answers to
individual questions

Discussion Board
Available 24/7; monitored
at specific times

hat is the sound eval in decibels at 3.5 m from
b Sposker comected to brof. Schieters amp? Lezsprs

+0.2k) s | Try history can be_: reviewed to
see errors (e.g. sign error).

Spring 2011: 161,539 tries 88,990 correct answers 274 punts

Discussion Board Posts.

EF 152, Spring 2011
657 questions

2418 answers

78,924 page views

9 10
Search for ‘sewaz3 | in the last -1 | days with Category: (a1 :) Pic Size: [o Pending: ()| Go Deadlines:
Quick search: Recent L ed 110% credit: Thu Oct 13, 2011 23:59
SHH barry7  Wed 10/12 23:52 E D schw32-3: Part C. My starting equation is (1/2)mvA2=mgh+E(I0ss), so when i plug it in T 100% credit: Fri Oct 14, 2011 23:59 0 4+ hic question SEnEr2L Stats
have 3,298,748.93 {KE from part a}= (22,000lbs)hsin(14)+2600h. Then I solve for h in my calc p75% credit: Sun Oct 16, 2011 23:59
solver and get 416.338. then i divide by 5280 to get miles. what am i doing wrong?? 75% credit: Sat Oct 29, 2011 23:59
HAnon Thu 10/13 0:04  do you have to use the solver? 50% credit: Wed Nov 30, 2011 23:59
Hibary?  Thu 10/130:33 i dont think so, i just find it easier Show Sl
Hismiti39  Thu 10/13 13:12 1 used the same equation however your E(loss)=0 and I used mgh=1/2mvA2 and solved for h in ) Show Solution
terms of feet alone (making sure to divide by 32.2 to get a mass) then i converted it to miles. then Find | | Find Next |
You can relate the height to the distance up the ramp by using dsin(theta)=h and solve for d JEdit mode Clear Viewall Setup  Utilities ResetQuiz  Reset Quiz (test values)  Reset Answers
Htsmit139  Thu 10/13 13:14 oh sorry i thought you were doing b haaah my bt
H rbennet2 5 Thu 10/13 15:19 jcza"r;ycz Not sure if it was a typo, but the friction force is 3600 pounds. Other than that, it is Test/Question T0/Problem Set: 132/736/0
H jbarry7 Today 0:05 Oh my. I copied it wrong. go figure! thank you 3. lotes/Calcs:
Add a response... Mark as answered Save | | Params | | /**/
Wed 10/12 19:02 E D schw32-3: when you use trig, do you the weight(sin/cos) ?
Wed 10/12 23:36 Nvm I figured it out
H Thu 10/13 23:39 what equation did you use anon?
Add a response... Mark as answered
SHHesanderd Wed 10/12 18:00 E D schw32-3: Getting it wrong on part A because you don't use the 10~n function (e) doesn't
seem fair. My answer was a little over 5 million, 50 I put it in as 5000000 (rounding a little, not my.
exact answer) and it counted it wrong, but then as Se6 was right. There should be some sort of
warning about the notation to answer that problem.
H rbennet2 - Wed 10/12 18:05 You entered 50000000 not 5000000. So you tried a little over 50 million, not a littie over 5 million.
i That is why it was counted wrong, not because of the format of the number.
Hesandera Wed 10/12 18:15 Huh. I guess I have happy keyboard fingers punching in extra zeroes. Nevermind.
Add a response... Mark as answered
SHH maodbol2 Wed 10/12 16:22 E D schw32-3: 1 don't know what | am doing wrong in part a. I converted tons to pounds by
multiplying by 2000. I then divided by 32.2 to convert to slugs. I converted the speed to feet per
second and squared it. I plugged all that into KE=(1/2)mvA2 and I keep getting a rather large
wrong answer! any suggestions? » i
Himcknigl Wed 10/12 16:53 if you actually squared your speed before you plug it into the KE equation then you will get a A 32 ton truck loses it brakes and reaches the bottom of a hill with a speed of 60 mph. Cale “_—J
rather large answer. Convert your mph to fps and then use KE=(1/2)mv~2. (only square your y, there is a runaway truck ramp which is inclined at angle of 10 degrees to the Calc Al |
speed once it is plugged into the equation.) i
Himcknigl Wed 10/12 16:54 your answer will still be rather large though something on the power of 8 ex) 1.31e8 Porizontal. WQ (
Haassid  Wed 10/12 16:59 for part c, do you just plug the given force opposite direction into your Eloss part of your equation? solution: (sGets) [pSaves)
Himcknigl Wed 10/12 17:03 for part b how do you use trig to find the elevation. I found the y-component of velocity using
vsintheta, but that doesn't tell me the final height the truck stops at, only the height per second. Manage Note Images
And then will I use the projectile motion equation?
Hesanderd Wed 10/12 19:23 Part B is getting really frustrating. Someone tell me if I'm way off base here. part Pescription Answer Chk History
(1/2)(22000/32.2)(123.2)"2=(22000)(xsin26) &
[etermine the kinetic energy of the truck just 100%
First one is initial kinetic energy, no potential energy since it's going up, no work in,= no final . before it starts up the runaway truck ramp. B33 pts- " lciear tries and
kinetic energy, no energy loss and my (mg) is 11 tons and my height is xsin26, distance covered ft-1b) lhint |l cwer
would be x. Right? Well apparently not. 2% try penalty =
Hpcrum  Wed 10/12 22:26 What worked for me was using the conservation of mechanical energy equation. Alot cancels out to punt
zero and i got .SmvA2=mghf..I solved for final height. I kept everything in feet and converted 11 = 12

afterwards.




Getting the Pictures . . . Setup

EF Note Image Manager

Current Files assocated with 'hw 3-2-3 for wschlete

Selected image(s): | Delete |

|_Refresh the Page | OR Return to the previous page OR Admin Browse

Loading Files
= Create 2 new svketch‘(svg file)
= Send a pix message or email with attachment to EF151@ef.engr.utk.edu.

Include thw 3-2-3 in the subject or body of the message.
Getting set up to send images to the web site.

Webfolder - send a pix message or email with an image attachment to EF151@ef.engr.utk.edu

No webfolder files available.

= From local file:
| Browse.
| Load from local file |
= From URL:
| Load from URL |

Device Registration

EF Mail Manager

This utility facilitates the texting and/or emailing of images to the EF web site. To make this work, you must
register your account as follows.

-

. Use the desired source to send 2 message to the address EF151@ef.engr.utk.edu with the subject
Ireg wschlete. This tells the system that you want image attachments to messages from this source to be stored
in your EF web folder.

. After sending the registration message, you should see an entry in the list below with the status of 'pending'.

. Use this page to enable the entry.

. After this is done attachements to messages from the source will be stored in your EF web folder where they will be
accessible from the ef web site utilities.

AWN

INetID [Email [Status Action
.edu Enabled,Confirm On | Disable || Enable || Block || Delete || Confirm Off |

il.com [Enabled,Confirm On [ Disable || Enable || Block || Delete || Confirm Off |
Wschlete [8653842813@mms.att.net [Enabled,Confirm On |_Disable || Enable || Block || Delete || Confirm Off |
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Adjusting Pictures . . . More Open Source Picture Associated with Homework
JCrop and ImageMagick 75% creait Sun Oct 16, 2011 23:59
75% credit: Sat Oct 29, 2011 23:59
50% credit: Wed Nov 30, 2011 23:59
. () Show Solution
Image Editor [ Find | Find Next
convert -rotate -90 / y o Jhw/ Ipg Jwww/c (JEditmode  Clear Viewall Setup Utilities ResetQuiz  Reset Quiz (test values)  Reset Answers
/ef151-2011-08/tmp/IE_AQ1ZQI.1; chmod 755 '/www/c/ef151-2011-08/tmp/IE_AQ1ZQI.1';
Original Imag 3Pg ‘est/Question 1D/Problem Set: 132/736/0
3. jotes/Calcs:
| 'save | [ Params | [/**/ |
[ ccw || 180 || cw |
Crop - specify crop area
on the image
[ Crop Image |
Size: 1296 x 968 pixels
49 | % s
| Resize
Brightness, Saturation,Hue|
0 o o jA 32 ton truck loses it brakes and reaches the bottom of a hill with a speed of 60 mph. | cale |
[adjust | Fortunately, there is a runaway truck ramp which is inclined at angle of 10 degrees to the | Calcall |
horizontal. [Calculator help
Convert to S solution: | Get | | Save
(s | (ong | — -
Other ImageMagick 1
Operations
Other
(Undo | | Redo
-~ part Pescription PAnswer Chk History
| save | [ Save As New | N
Cancel | [ER\
Petermine the kinetic energy of the truck just
15 la e e i b 1B.33 pts. 0% ..., ioe ana 16




Picture Associated with Homework

P/5% credit: Sun Oct 16, 2011 23:59~
75% credit: Sat Oct 29, 2011 23:59

50% credit: Wed Nov 30, 2011 23:59

(] Show Solution

| Find | [ Find Next
() Edit mode Clear View all Setup Utilities

Test/Question ID/Problem Set: 132/736/0

jA 32 ton truck loses it brakes and reaches the bottom of a h
Fortunately, there is a runaway truck ramp which is inclined
horizontal.

part Description Answer

Determine the kinetic energy of the truck just

Getting the Pictures . . . Sketching

EF Note Image Manager

Current Files assocated with 'hw 3-2-3 for wschlete

Selected image(s): | Delete |

| Refresh the Page | OR Return to the previous page OR Admin Browse

Loading Files
= Create a new sketch‘(svg file)
= Send a pix message or email with attachment to EF151@ef.engr.utk.edu.

Include thw 3-2-3 in the subject or body of the message.
Getting set up to send images to the web site.

Webfolder - send a pix message or email with an image attachment to EF151@ef.engr.utk.edu

No webfolder files available.

From local file:

| Browse...
| Load from local file |
= From URL:
| Load from URL |
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SVG-Edit — More Open Source Coolness

EF Sketcher

[ save | [ save Copy | [ Cancel | dropbox/ /hw/3-2-3-sketch.svg

@@ 5] ¢

o<

S OH > Rmpd 00 <Is ]

Q [1006 || & [ B [100 0 -

ol s > Powered by SVG-edit v2.6-alpha
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SVG-Edit — Annotation

[Notes/Calcs:
| save | [ Params | [/ |

2-5-1-sketch.svg

Ex-Gov. Phil Bri
he Neyland St:
physics degree
fmakes some mi
elevator. He stz
readings. The e
Imass of the ele
kg.

Part criptio
(s the ele\

CLOSE

standing on reads 492 N. Determine the jA: 2.88
fmagnitude of the acceleration of the elevator. IC: 2.88042
m/s?)

1 hint [Clear tries and answer

B [Determine the tension in the cable supporting jA: 6380 \/ # tries: 3
: he elevator as the elevator starts down. (N) C: 6382.14 .+ [Clear tries and answer
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The Survey Says . . .

IDid you use the picture messaging feature of the homework?

149 E— (13/96) Yes - it was helpful (1)
1%® (1/96) Yes - it was not helpful or hard to use (2)
35% G (34/96)No - didn't have a need (3)
38% SN (36/96) No - didn't want to mess with it (4)
139% - (12/96) No - was not aware of it (5)
Avg: 3.34, NZAvg: 3.34, sum=321, cnt=96, nzcnt=96

« Itis a good feature I should have taken more advantage of.

« that was the best thing about the homework. it really helped being able to have the professors instruct us on
where we went wrong.

+ cool feature

« Never got around to it

« good idea!

 Didn't know we had one

» I never figured it out.

» Good feature.

« Ididn't use it but I will say I think it is a fantastic idea and should be kept in the course and improved upon.

« I'm sure it will be very helpful to next falls EF 151 class.

» That seemed like more trouble than it is worth.

« I never knew how to do the picture feature and didn't really have the urge to try and figure it out.

« I used my wacom drawing tablet with it. It was awesome.

« Technology is crazy.

« Ifound it was easier to just go to help session if you needed to show your work

« I figured out about it by the end of the year.

« the pictures and videos really help to bring some explanation to questions being asked.
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Summary and the Future

Greatly reduces time to provide help
Student adoption has been slow

Can expand the concept

» Discussion Board (too much sharing?)

= Other file types (Matlab, Word, Excel, One Note)
Facebook link?

E-portfolio
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