Studio Learning and the Gender Gap in Introductory Physics for Life Sciences (IPLS)

BOSTON |Baitsy Duffy, Bennett Goldberg, and Pankaj Mehta - Boston University, Department of Physics

UNIVERSITY
Introduction Studio compared to lecture Gender gap
* Studio compared to Lecture: This The graph below shows results on
academic year, we are teaching our Section N DFW # Rate conceptual surveys from many
IPLSti class Wi;fjh tthreel latcge S/t|Ud|;7 » » . o institutions, most often showing
sections an wo lecture/la studio 3% .
ecitation sections males doing better than females..
 Gender gap: For the first time in our lecture 198 19 9.6% From: | o |
course, we separated data by gender Gender gap on concept inventories in physics,
to see if there was a difference in Statistically significant difference, p = 0.01 A. Madsen, S. B. McKagan, and E. C. Sayre
performance. N as of Sept. 18th, two weeks into the semester PHYS. REV. ST PHYS. EDUC. RES. 9, 020121
. 10 (2013) ® Female
DFW rates: The rate at which students " « Malo
Key observations dropped, failed (grades of D or F), or §o
withdrew was significantly lower in the o
. . . . . 5o
* 64% of the students in the course are studio sections than in the lecture sections. . ‘ ‘
temale; - gégs 385§§§§§
e Students in the studio had better EMCE tched ts  Gan o FOSL-Pre PN ; BRI RS
outcomes then those in lecture; = HNGRLEEION TOMUIS 16N = 51es - Pre 3 : T PG
e |n the fall semester. males did better Force and Motion Conceptual Evaluation - & 5 3 5,3 ,
) FCI FMCE BEMA CSEM
than females bOth in StUdiO SeCﬁOnS Average pre and post scores (%) Average normalized gain
y M3 Post - Pre
and lecture sections. g8 . FMCE - male students  Gain= ———
jg 0.4 e =R 00D Force and Motion Conceptual Evaluation
3421 0.3 Sy Average pre and post scores (%) Average normalized gain
16 e o4 06 0524003
8 0.1 56 0.5
0 0 jg -l 0.40 + 0.04
B studio B lecture B studio B lecture :23421 0.3
0.2
N: 215 126 h: 0.1
0 0
The nOrmaIized gain on the FMCE WAas B studio B lecture B studio B lecture
significantly higher for the studio students. N: 80 43
, Post - Pre
FMCE - female students Gain= ————
Section N Test1 Test?2 Final Overall Force and Motion Conceptual Evaluation
Average pre and post scores (%) Average normalized gain
studio 235 68.9 73.0 68.8 79.1 gg 0.6
48 gi 0.37 £ 0.02
lecture 183 675 683 67.1  77.0 " 0 0.31+0.03
A group of three students in the studio, o 0.2
working together on a problem involving The studio students did a little better on - "
gravitation and energy conservation. both tests and the final exam, translating B studio B lecture B sudo B lecture
into a higher overall grade in the course. N: 135 83

CLASS - studio The males showed better learning gains

A description of the course akorantcs Cariioe: Al e sdaadt Sstance Savay than the females, in both the studio
-l I sections and in the lecture sections.

In fall 2013, over 400 students took the 100 1 PRE andPOST | merrare <

. 90 T * Real World Connection O

first semester of our two-semester A Proen Soung Sorer || Section N  Test1 Test2 Final Overall

- E 707 ~ O Problem Solving histication

algebra-based IPLS sequence. P @ % s s S I R e e

241 students were in one of three studio "0 7 liﬁﬁﬁiﬁlﬁf’ifaf"go studio-male 80 725 762 739 818

sections, which met for six hours/week in ol T sudio-female 135 672 720 667 784

0 10 20 30 40 50 60

a new 81-student classroom (9 tables of 9 i ecture-all 126 67.8  70.1 689  79.0

students). Each section had one Cii:;""y;‘°°:a"ge‘ag°°" resul ecre-male 43 727 745 728 814

. ) . - jecture

InSt.rUCtOr’ two TA > and two Learnlng Colorado Learning Attitudes about Science Survey AU el 83 65.3 67.8 66.9 77.8

Assistants. AP [

198 students were in one of two lecture ol ol | e — TeSI:S;The sCam\eNset |Of students czmpared

: | * Probiem Soling Genera with the FMCE. We also saw a gender gap on

sections (3 hours/week), plus a 1-hour 2 7 S . oProiom Soing Condenn— T . 8 gap
o s 707 e oProbiem Solving Sopistcation the tests and the final exam, with the male

weekly recitation and a 3-hour lab that 3 N S . .

did N N « Total g 1 e T s dorsanrdN3, students, on average, doing a little better than
id not meet every week. Tota | v°f:°s;f;::z"°:°*a'\ . . .
e y ety th 1 aiai the females. This was true in both the studio

(NSTHUCHOnal time was approximately the Yo w0 R sections and the lecture sections.
same between studio and lecture.
] Shifts down and right — more unfavorable
All students did the same pre-class < chowed <tab . Closing the gap?
assignments, homework, tests, quizzes, ]SLAtShS_{eZl_J tsts dow: Stad tehathtu Iesh' o
. or the studio students, and the usual shi i i i i
and used the same book (Duffy, Essential We are experimenting with different
toward less favorable, more unfavorable grouping arrangements in studio this

Physics).
ysics) responses for the lecture students. semester to see if we can close the gap.



