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IPLS and Interest CLASS results: low initial interest group improves most

CLASS scores decline in standard course, hold steady or improve in IPLS course

3i0 2010 Recent reforms to introductory physics for life sciences, inspired by
- . . " : 15 1 g 15 1 — .
Math reports from the life science’ and medical? communities, emphasize: | Crange in s6Unfavorabls (Stancard | . | Change i sUnfavorabis (PLS In standard course, absolute scores are similar to those
» a deep understanding of physics principles, ; I I [ s reported by Adams et al (PRST-PER 2, 010101 (2006))
Chemistry = %@ Physics| » a high level of skill with modeling and problem solving, and 6 I 6 | |
» the ability to apply these principles and methods across disciplines to 3 1 | i) * 7 + i i i Demographics do not appear to matter:
Engineering biological and medical contexts 0 L. T o 1 T ] I T « Two-way repeated measure ANOVA shows no effect
3 1 , ! ! ! ’ 3 S — [ ] (p < 0.05) of major, math or E&M background (BEMA pre)
Research in the role of interest in learning indicates that helping students make meaningful 6 © [ * Females respond less expertly in problem solving, but
connections to the material supports interest development; in turn, interest enhances 12 ' 12 gender does not affect changes in responses either
attention, persistence, and |earning strategies_3 OveralRWC Pl SM/E CC ACU PSG PSC PSS OveralRWC PI SM/E CC ACU PSG PSC PSS semester
Y - - 4 " 141 - . . g . . . . . . . .
The cognitive apprenticeship model* indicates the critical importance of context for student In 2012, IPLS students with low initial interest improve Students with goal of meeting requirement likewise gain the most
learning. Students learn new ideas best in a global context that they understand and value. significantly; in standard course all decline Real World Connection Personal Interest ~ Problem Solving General
_ _ _ _ _ _ ] ] _ ] Standard (Phys 3) IPLS (Phys 4L) 2 4.2 4.2
Finally, instructional interventions using life science contexts®and expansive framing® 0.6 4.0 I 40 4.0
y g P g ; i
. . . . . L Initial | !
suggest that explicitly connecting science to topics that interest students and to applications - i - J | °2 e ::
beyond the classroom support learning. 5 04+ EMedium 20173 low interest group | | |
= . _
1. BIO 2010: Transforming Undergraduate Education for Future Research Biologists, National Research Council (Nat'| Academies Press, 2003). ,8- is much smaller (N = 6): 3.2 o o 3.2 o ot 3.2 o e
2. Scientific Foundations for Future Physicians, HHMI-AAMC Committee (American Association of Medical Colleges, 2009). % 0.2 see companion poster < Requirement O Both Learning
3. M. Mitchell, J. Ed. Psych., 85, 424—-436 (1993); S. Hidi and K. A. Renninger, Ed. Psych., 41 (2), 111-127 (2006). S
4. For example, Collins, Seely Brown, and Holum, American Educator (Winter 1991). § AT stodents Matched data (7=37)
5. P. Haussler and L. Hoffmann, J. Res. Sci. Teach. 39 (9), 870-888 (2002). o 0.0- c Traditional (n=76) IPLS (n=57) Traditional IPLS IPLS (Post to Post)
6. R. Engle, P. Nguyen, and A. Mendelson, Instructional Science 39, 603—628 (2011). 2 m ategory % %  Mean % %  Mean % %  Meam % %  Mean % %  Mean
2 Fav  Unfav Change Fav  Unfav Change Fav  Unfav Change  Fav Unfav Change Fav Unfav Change
> Overall -3.0% 4 9%Fk _(Q12%%*F 14 -13 0.03 -2.1 6.2*%* -0.13** 14 -19 0.02 1.6 -43*% 0.09*
%-0.2— Real World Connec -4.1 6.9%* -0.19%* 02 -64* 0.06 -2.7 92* -0.17 -1.6 -6.8% 0.01 -29 -10.1*  0.11
S Personal Interest S7.5%% 9 2%*¥* (028%*%* 1.0 -2.6 0.02 -45 102*%* -024*%% 09 -00 -0.05 2.1 -62 0.06
m SenseMaking/Effort ~ -8.6%* 8.3%%* -(Q27*** -1.1 1.5 -004 -8.0* 6.5*%  -0.14*** 00 -0.1 -003 -02 -03 -001
Concep Connect -1.3 1.7 -0.05 52 -1.6 0.08 -4 4 39 0.01 45 2.7 0.07 58 -48 0.17%*
Stu dy deSIQ n -0.4 | | | | | | | | Appl Concep Underst 2.6 03 002 73*-15  0.11* 12 15 017 41 30 008 33 -30 0.12*
sl RAC ers it PS Genl Overal RWC Pers iP5 Gl e 53 fa he b oR W BEION ¥ o Ip e
Students took standard 15t semester and reformed IPLS 2" semester (different instructors) Prob Solv Sophist  -53  80* -0.18* 84** 22 0.l 23 86% 015 60 44 007 88 77% 020

Scoring on 5-point scale facilitates interpretation and significance testing
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Data collected in 2011-12 and repeated in 2012-13
Had significantly greater IPLS enrollment in 2011-12 (N = 75) than in 2013 (N = 38) because
of uncertainties in schedule

Same trends and conclusions from 2012-13 data though some details differ; here we report
2011-12 results.
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