Evolution of C,PO: Customizable Computer Coaches for Physics Online

Qing (Xu) Ryan'-%, Erik Hoover', Evan Frodermann', Kenneth Heller!, Leon Hsu', Bijaya Aryal3, Andrew Mason#

. . . . C . . _ - . Supported by the
'University of Minnesota—-Twin Cities, Minneapolis, MN 55455; 2University of Colorado, Boulder, CO 80309 Natioral Seionce

M UNIVERSITY OF MINNESOTA  SUniversity of Minnesota—Rochester, Rochester, MN 55904; “University of Central Arkansas, Conway, AR 72035 Foundation
: : DUE-0715615,
Driven to Discover DUE-1226197.
Background Goal Q2: Do students perceive the coaches to be useful?
V\{tehgr?hde;/eloping c|>(nlifne corptp?uter coachte_s (Hrs‘:_u &BHeIIer, 2004) Test the usage and usability of computer programs designed to * Students rated statements about the coaches on a 5-point Likert scale.
within the framework of cognitive apprenticeship (Brown, provide students with individualized coaching while solving problems. A: Strongly agree B: Agree C: Neither D: Disagree E: Strongly disagree
Collins & Duguid, 1989) to support the processes of modeling,
. . : - i} The computer coaches did not help improve my problem solving in this
coaching, and fqdlng, all m_th_e contex_t of .experF practice. The Questions fass.
coaches emphasize the decision-making in solving problems. 5c
Q1: What are the characteristics of the users? 20
Prototype Q2: Do students perceive the coaches to be useful? c ® Heavy Users
. R . Q3: How do the students use the coaches? l I .
10 ¥ Middle Users
B I i1ti 5 Light Users
. t & Experimental Conditions g p— B | e -
w )\ Implementatlon  Computer coaches for 35 problems were incorporated into 2 sections of A B C D E
a calculus-based introductory mechanics course (148/103 students) in
_ . : The computer coaches helped improve my conceptual knowledge of
C,PO: Version 1 Spring 2013. | | | | Shysics.
_ » Students were required to complete their homework using WebAssign 25
——e ettt (coaches were available to help with some problems) 20
O:J;u: : er.n | \;Vhlatti.:hthe accetleration :fthethpu:kta:)t :ts fir:JaI p;sition?llb f ':;ot:Ies"t‘t - — : ° Data CO”eCted |nCIUded 15
| | B |- wmerst vk shapad ke s puck up a | » Keystroke data from student use of the coaches. ¥ Heavy Users
- N - Zane near e fap of the ramp before s » Standardized pre/post assessments (FCI/Math/CLASS) 10 ¥ Middle Users
h —_— » Mid- and end-of-semester surveys about the coaches. 5 . d I Light Users
ores . || 5=s0ns / =0  Student background and expectations survey 0 i
Other Elements P
:::::Z:s Malgnituhde? f he list bel th Il bar if Wi A B C D E
:::::Prmciple n:cee(;sar?.correc answer from the list below. Use the scroll bar i | > Results
T : zz :;S ) N _ _ Using the coaches improved my confidence when starting new,
oocimrareyis | ] O 2m e — 1 Q1: What are the characteristics of the users? unknown problems
O iie not speifind and s ke T i3t puk e b it ?
ot e St | » L group (light/non users) : 0-20% (of total coaches attempted) .
* M group (medium users) : 40-60% (of total coaches attempted)
[ J * H group (heavy users):  80-100% (of total coaches attempted) 15 * Heavy Users
— 10 ¥ Middle Users
; - Usage vs. Time (week * m:male, f:female 5 Light Users
Mode 1 — Guidance 100 S ( ) » L group: N=72 ; _
Computer (C) guides, Student (S) decides, C assesses o S A A eL(0-20%) * M group: N=38 A . - 5 -
i (85%m, 15%f) | * H group: N=49
Section Two: Describe the Physics o0% - H M (40-60%) Students ranked 10 class components from most (10) to least (1) useful.
Focus the Problem Quantitative Relationships 40% (55%ml 45%f)
Pesctbetpnieics | | atong with the eensssatiniohnsriireeR TS S 2" T 20% . B AH(80-100%) Light Medium Heavy
3;:%;; he Target | C‘hclmsetheanswerfromthellstbelow. y'__IV‘h' TE"%?QFVr Y'TI;—_;, 05 TS . (65%m; 35%f) LeCtureS 8.310.3 7.510.9 7.210.7
o ot s rnese wk0o  wkd  wk7 wkll wki5 Doing the homework 6.8+0.5 7.2+0.6 8.1+0.4
S ) Computer coaches 4.9+0.5 7.2+0.5 7.0+0.5
I— N Expected weekly study time (hrs) H (N=35) Tutor room 4.6+0.6 3.8+0.8 4.3+0.6
_—
_— w Appresch : <5 6-10 11+ A B « Computer coaches are perceived to be useful by all user groups.
,m,ﬁlw f—l':.‘;"‘m L 48 25% 46% 29% 71% 29% « Computer coaches are ranked as one of the top 3 useful elements.
e e i i enrsy 0 9 0 0 0 :
e Mo 2% 3% % | SO Q3: How do students use the coaches?
=30 ) | ”' ) H 35 8% 63% 29% 40% 60%
Statement L M H
J Test L (N=48) M (N=27) H (N=35) | tried to solve the problems on my own and used | 48% | 70% | 42%
Male Female Male | Female Male Female the computer coaches for help if | got stuck
Mode 2 — Debugging 859 15% 67% 339% 66% 349 | worked through the computer coaches before 3% | 4% | 37%
S guides, C decides, S assesses (C oversees) - C 890159 |59%212% | 53%=7% | 42%27% | 46%15% | 31%24% trying to solve the problems on my own
o o o
Section One: Enter the Answer MATH | 58%5% | 66%+8% | 53%=6% | 61%+9% | 54%+15% | 45%+4% Others 49% | 26% | 22%
g~ R e — CLASS | 62%=4% | 55%=7% | 66%+5% | 66%+4% | 65%+4% | 56%+4% * H users seem more dependent on the coaches
helght h of the Jump. Gllck Done whan fintshed. (et r e s a1 * M users shows a dramatic decrease in their coach usage
Use the interface to build an expression that yields the correct answer. tha(_:‘tdairnrelﬂgﬁi£;l1agreeesjgrr?epds.b:;t:;}e?:)rds o Females are underrepresented in t’]e L group (15%) Compared to

unstretched length and their spring constant
(when the cords stretch, they exert a force
that has the same properties as the force
exerted by a spring). Your first task is to
develop equations for the company
employees to use when picking out a cord
for a jump. Given the mass of the jumper
and the height of the jump, your equations
should allow an employee to calculate the
correct unstretched length and spring
constant for the bungee cord to be used and
you decide to first develop an equation for
the correct unstretched length. For the most
exciting jump, the person should stop just
f the ground. In order to keep the

the class as a whole (30%) Shortcomings

* Higher FCI pre-test score is correlated with lower coach usage - Some students think the coaches take too long or are too repetitive.

) Studentg n the L group expect to spend less time studying and to * |nstructors find it too time-consuming or difficult to modify these coaches.
earn a higher grade

« Students in the H group expect to spend more time studying and
are less confident of their success Development of V2.0 (see PST2C1 5)

* Make the coaches easier to modify by isntructors
* Make the grain size of the help adjustable to better serve users

. | got stuck and couldn't get an answer.
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