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Background : -
d Improving Usability for Instructors
« We are developing online computer coaches for physics Improving Usability for Students
problem-solving (Hsu & Heller, 2004), designed within the g - _ _
framework of cognitive apprenticeship (Brown, Collins & MOdIfYIng _coaches | | | Newer interactions:
Duguid, 1989) to support the processes of modeling, coaching, * Inversion 1, instructors needed programming skills to modiy » In version 1, students simply clicked on elements in the picture to

coaches.
* |n version 2, coaches can be built and modified using a graphical
user interface (GUI). Anything from simple text changes to major

and fading. make them appear on the diagram and clicked on elements in the

» The coaches emphasize the process of decision-making in diagram to create equations.

solving problems. revisions in the logical flow of the coach can be made using the * Inversion 2, students drag and drop elements from the picture to
» For a more detailed analysis of the coach design, see PST2C13 GUI. create a diagram and drag and drop quantities from the physics
. diagram into equations. This type of interaction could help students
Goal R Sas | make a more explicit connection between representations.
Navigator [l - S . Word Problem | - |  Picture(s) % | Diagram(s) %| Eq Sum. ¥ |
L . . g E Qmmm.m \ o OR >> Sliding Puck - >> New Coach >> Unlock diagram >> bc |
To apply the results from usage and usability testing of Version 1 [ e L [ —— T T
coaches to direct the development of Version 2 fr———— - 3o Consarvation dagram. Drag e slaarts o et (o i =1
% s : = Fontamena oo 8P = crte o ot gt ot et s, s wesmws ™
} E:‘::@am:&? ; —_——_——— velocities, forces, geometries, masses) in order to complete the diagram. F o= 251Ibs d
:-- N = AND gigi;;;“,m the bottom of a ’ ‘ Q | | B =07 ‘ N -
1T CoE check B + x FiTpms Ve - - e T mpeh + e Y *
Usage and Usability (V1.0) == = — o +y . d 3
. '* ;La::;zzmu : | [v] V ¢ “ - I
L group (light/non user): 0-20% (of total coaches attempted) e 6 | ——— = = " - Q
M group (medium user): 40-60% (of total coaches attempted) - o T P [Force ot .| [amore | it coo._ | [miviaces | (3 * -
* Hgroup (highuser): 80-100% (of total coaches attempted) et GEEEEEE e i | A R LTI e
Usage VS. Time (Week) = . ‘7 Ramp Puck At the bott... Atthefand.‘.. Side View
100% : & (A =0 | B
A A A ‘ I_ (0'20%) StUdentS Create dlagrams et Submit |4 | Earth Puck travel...| |Final veloc...| |Initial veloc...| | Question
80% - (85%m, 15%f) ' ' | it -
o0% . - M (40-60%) .(fjrom thz EICture USIng No air resi_.  Point-like p... EVel;h?oaf’tbs IF:cIrc-eo0ff|rbls :::ofgl.,. I
; . : . rag and drop.
0% L [5Sm, a5 Manipulating graphics 5 D a.l [y
20% ¢ P - i i i i i fi - e lwegnor | lgeorm | e | foomenan |
. R R (65%m, 35%f) In version 1, adding and manipulating graphics was difficult ~
kO k 4 k7 k 1 1 k 1 5 and dOne eXte rna”y " Firefox Ilo(zggz)physicsandA ........ |sjjiiz https://palweb...icsTutor.html 4&&%_@@% |§§9;-wm_§r§.mane |feynmanjz,samggge;gf... |g;ﬁggn§§gm;;7__... Innm;m;gﬁ%fum;L.__ |+[ =8 =0
W W W "\ W . . - . € — https://palweb.spa.umn.edu/PhysicsTutor/PhysicsTutor.htm v |- bb AP0 3 H
* In version 2, all pictures and diagrams are stored in the SQL csro2005 [suent msner_| o —
— . . ) >> Sliding Puck - >> Template +>> x-component equation >> bc me¢0 mc1 me2 me3 me3b me3c med me5 me6 me7 me8 ac e e e l
Positives database and manipulated using the GUI interface. — . _ = M- o i
%HQMOZHIB Firefox Start Page |Q(2893) Physics and Astronomy Round... l;j;j; https://palweb.spa...PhysicsTutor.html x |Q(2893) Physics and Astronomy Round... |§§§Eﬁ-@mxaq¢xmxw§, |+| =R =R =T ;EL?CLT: tshz:llg:::‘ S:;l\ieelatlLtar’:'en:;zE/Zﬁ;gﬁ a(r;grs;f;f;zgofgfl:vz?ngeeg;tg:érl1e;:r — - \J, -
Py i https://palweb.spa.umn.edu/PhysicsTutor/PhysicsTutor.htm % v & ||[B- Google PR i Evaluate the Solution the forces in the x-direction. m, e
* On an end-of-term survey, 66% of the 135 responses to the #0207 rie e S s s et e
Statement “The ComPUter CoaCheS dld nOt help ImprOve my Na‘,:g;oﬁ x R |l Wérdi’roblem" | Picue(s) | Diagram(s) x| Eq Summary x‘ Fij+Fz2 = ma, ’: E  sin 6
problem solving in this class” were “disagree” or “strongly — e | | e el * — Fu 7 Fyst]
" 9 B Phan the Solstion [What type of quantity do you want to define? | VC B - uxz ' - p:: »
disagree. = N 1 [ A
O [Time \ (] ]
* On a midterm survey, 23% of 183 responses to the question = LL , Sadasat o] |
« i o O [Cong BB ¥ Vo M, _[object Snapshotactionitem]| |7
What do you like most about the computer coaches? 5 s T Sissioo :
mentioned “step by step [help]” or “guide from beginning to e o < |
end,, O = e =1 : StUdentS Create _ Ramp Puck Atthe bott . Attheend ..  Side View
. o o me equations from diagrams @ =05/ =0t |1 = b
ShOrtCOmIngS - ‘Coefﬁdmw”ﬁmon ‘ “ . 5 i Earth Initial Time...| |Puck travel... Fir?alveloc,__ Initial veloc...
R e using drag and drop. ol (N T
ion Delete i Q a Q Q = . . . - I;- l
* On a midterm survey, 49% of the 183 responses to the e Al pr e (mee 1eer | P
statement “Using the computer coaches made the homework B T | = e e PR =0b M p || =7 8= )
take too long” were either "agree” or “strongly agree.” | | @ (o= f=lke= = aEDEIIEIE - EEEEErEa
* On a midterm survey, 37% of the 183 responses to the oo < gl b 99 e ndlvee g0id I 00 B | d luti flexibilitv:
questions "What do you like least about the computer . _ ST o ncreas_e Solution Tiexioility . | o
coaches?” mentioned either that they were “too long” or “too by using the interface. * Inversion 1, students must solve the problem in a rigid order.
repetitive”. » In version 2, students can choose how to solve the problem from
- Modifying the coaches required some facility with Flash New technology structure the set of paths specified by the instructor.
programming; very time-consuming/difficult for typical physics
Instructors. Clients Adjustable grain size:
| | Instructor - * In version 1, the level of help students receive is essentially fixed.
One of our design goals is for the coaches to be adaptable to Server Host | | | |
the diverse needs and desires of students and instructors. /Ei? é\ldobe Flaéls_ht : » In version 2, the instructor can use the GUI to easily modify the
iti T rand intern - - -
» They should reduce repetition for students who desire it. @/ ® Coife;‘ion eme amount of help students receive while solving a problem.

* The student should be able to control the “grain size” of the
coach

* |Instructors should be able to modify coaches to suit their
preferences and environments.
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* Related posters: PST2C14 and PST2C15
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